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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 
mation that can be applied in manag- 
ing farms; in selecting sites for roads, 
ponds, buildings, and other structures; 
and in judging the suitability of tracts of 
land for farming, industry, and recreation. 


Locating Soils 


All the soils of Delaware County are 
shown on the detailed map at the back of 
this publication. This map consists of 
many sheets made from aerial photo- 
graphs. Each sheet is numbered to cor- 
respond with a number on the Index to 
Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information, This guide lists 
all the soils of the county in alphabetic 
order by map symbol. It shows the page 
where each kind of soil is described, and 
also the page for the capability unit or 
any other group in which the soil has been 
placed. 

Individual colored maps showing the 
relative suitability or degree of limitation 
of soils for many specific purposes can be 
developed by using the soil map and the 


information in the text. Translucent ma- 
terial can be used as an overlay over the 
soil map and colored to show soils that 
have the same limitation or suitability. 
For example, soils that have a slight limi- 
tation for a given use can be colored green, 
those with a moderate limitation can be 
colored yellow, and those with a severe 
limitation can be colored red. 

Farmers and those who work with 
farmers can learn about use and manage- 
ment of the soils from the soil descriptions 
and from the discussions of the capability 
units, 

Game managers, sportsmen, and others 
can find information about soils and wild- 
life in the section “Use of the Soils for 
Wildlife.” 

Community planners and others can 
read about soil properties that affect. the 
choice of sites for recreation areas in the 
section “Use of the Soils for Recreation.” 

Engineers and builders can find, under 
“Engineering Uses of the Soils,” tables 
that contain test data, estimates of soil 
properties, and information about soil 
features that affect engineering practices. 

Scientists and others can read about, 
how the soils formed and how they are 
classified in the section “Formation and 
Classification of Soils.” 

Newcomers in Delaware County may 
be especially interested in the section 
“General Soil Map,” where broad pat- 
terns of soils are described. They may also 
be interested in the section “General 
Nature of the County.” 


Cover: 


Expanding suburbs in the Blount-Pewamo-Morley 


soil association encroach on productive cropland and 
woodland. 
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ELAWARE COUNTY is in the east-central part of 

Indiana (fig. 1). The county has a total area of 

898 square miles, or 254,720 acres. Muncie, the county seat, 

is the largest city in the county and is known for its 
industries, 
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Figure 1,—Location of Delaware County in Indiana. 


Farming is the leading occupation in Delaware County, 
though many people are employed by industry and some 
of the workers commute to Anderson, Marion, and Indi- 
anapolis. About half the farm income comes from the sale 
of field crops or special crops and half from the sale of 
livestock and livestock products. Corn, soybeans, wheat, 
and hay are the dominant crops. Dairy and beef cattle, 
hogs, chickens, and turkeys are raised extensively. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in Delaware County, where they are located, 
and how they can be used. The soil scientists went into 
the county knowing they likely would find many soils 
they had already seen and perhaps some they had not. 
They observed the steepness, length, and shape of slopes, 
the size and speed of streams, the kinds of native plants 
or crops, the kinds of rock, and many facts about the 
soils. They dug many holes to expose soil profiles. A pro- 
file is the sequence of natural layers, or horizons, in a 
soil; it extends from the surface down into the parent 
material that has not been changed much by leaching or 
by the action of plant roots. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They 
classified and named the soils according to nationwide, 
uniform procedures. The soi! series and the soit phase 
are the categories of soil classification most used in a local 
survey, 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, all 
the soils of one series have major horizons that are similar 
in thickness, arrangement, and other important charac- 
teristics, Each soil series is named for a town or other 
geographic feature near the place where a soil of that 
series was first observed and mapped, Brookston and 
Blount, for example, are the names of two soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that 
affect their behavior in the undisturbed landscape. 
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Soils of one series can differ in texture of the surface 
soil and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases (9).1 The 
name of a soil phase indicates a feature that affects man- 
agement. For example, Miami silt loam, 2 to 6 percent 
slopes, eroded, is one of several phases within the Miami 
series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These 
photographs show woodlands, buildings, field borders, 
trees, and other details that help in drawing boundaries 
accurately. The soil map in the back of this publication 
was prepared from the aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a mapping 
unit is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such a 
map all the small, scattered bits of soil of some other kind 
that have been seen within an area that is dominantly 
of a recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series, One such 
kind of mapping unit is shown on the soil map of Dela- 
ware County—an undifferentiated group. 

An undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown 
as one unit because, for the purpose of the soil survey, 
there is little value in separating them, The pattern and 
proportion of soils are not uniform. An area shown on 
the map may be made up of only one of the dominant 
soils, or of two or more. The name of an undifferentiated 
group consists of the names of the dominant soils, joined 
by “and.” Pewamo and Brookston silt louams, overwash, 
is the only undifferentiated group mapped in Delaware 
County. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, or so severely eroded 
that it cannot be classified by soil series. These places are 
shown on the soil map and are described in the survey, 
but they are called land types and are given descriptive 
names, Made land is a land type in Delaware County. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soil in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soil. Yields under defined management are 
estimated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been as- 
sembled. The mass of detailed information then needs to 
be organized in such a way as to be readily useful to 
different groups of users, among them farmers, managers 
of woodland and rangeland, and engineers. 

On the basis of yield and practice tables and other 
data, the soil scientists set up trial groups. They test 
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these groups by further study and by consultation with 
farmers, agronomists, engineers, and others, then adjust 
the groups according to the results of their studies and 
consultation. Thus, the groups that are finally evolved 
reflect up-to-date knowledge of the soils and their behav- 
jor under present methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Delaware County. A soil 
association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or more 
soils and at least one minor soil, and it is named for the 
major soils. The soils in one association may occur in 
another, but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in a county, or who want 
to know the location of large tracts that are suitable for 
a certain kind of land use. Such a map is a useful general 
guide in managing a watershed, a wooded tract, or a 
wildlife area, or in planning engineering works, recrea- 
tional facilities, and community developments. It is not 
a suitable map for planning the management of a farm 
or field, or for selecting the exact location of a road, 
building, or similar structure, because the soils in any 
one association ordinarily differ in slope, depth, stoni- 
ness, drainage, and other characteristics that affect their 
management. 

The six soil associations in Delaware County are dis- 
cussed in the following pages. 


1. Blount-Pewamo-Morley Association 


Mainly somewhat poorly drained and very poorly 
drained, nearly level and gently sloping, medium tew- 
tured and moderately fine textwred soils that have a fine- 
teatured layer in the subsoil; formed in glacial tilt on 
uplands 


This association is on uplands, The Pewamo soils are 
in broad depressions and narrow fingerlike areas within 
areas of Blount soils (fig. 2). The Morley soils occupy 


Figure 2.—Blount and Pewamo soils in association 1. Blount soils 
in light areas in foreground, and Pewamo soils in darker areas in 
background. 


DELAWARE COUNTY, 


oval-shaped knells at slightly higher elevations than 
Blount and Pewamo soils. 

The association occupies about 190 square miles, or 
about 48 percent of the county. Blount soils make up 
about 44 percent of the association; Pewamo soils, about 
41 percent; Morley soils, abeut § percent; and the minor 


soils, the remaining 7 percent. 
Blount soils are somewhat poorly drained. They are 
mostly nearly level, but in places they have short gentle 


slopes. Their surface layer is medium textured. The 
brown subsoil is mottled and contains a layer of fine- 
textured material. It is underlain by moderately fine tex- 
tured till ata depth between 20 and 40 ineb 

Pewaimo soils are deep and very poorly drained. Their 
surface layer is moderately fine iextured. The gray sub- 
soil is mottled and contains a layer of fine- textured. mate- 
rial. Moderately fine textured till is at a depth between 

36 and 45 inches. 

Morley soils are deep, well drained, and gently sloping. 
Their surface la ayer is medium textured and moderately 
fine textured, The subsoil is mainly fine textured and is 
mottled in places in the lower part. It is underlain by 
moderately fine textured till at a depth between 20 and 
40 inches, 

The Carlisle and Kokomo soils are among the ed 
soils in this association. They are in depressions and a 
very poorly, drained. 

Wetness is a major limitation on Blount and Pewamo 
soils, and artificial drainage is needed for good growth of 
crops. Krosion is a hazard on the gently sloping Morley 
soils. 

The soils in this association are suited to intensive 
cropping. Corn, soybeans, and small grains grown for 
cash are the common crops. A few areas have a cover of 
hardwoods, 

Limitations for urban development and for septic sys- 
tems are severe on the major soils of this association. 


2. Morley-Blount-Fox Association 


ied and somewhat poorly drained, nearly level 
ping, medium textured and moderately fine 
ls; formed in glacial till and outwash on 
uplonds and terraces 


This association is on uplands and terraces. The Blount 
soils oceur within Jarger areas of Morley soils in areas 
1 to 5 acres in size and in larger continuous areas. The 
Fox soils are on terraces, kames, and eskers. 

The association occupies about 36 square miles, or about 
9 percent of the county. Morley soils make he about 45 
percent of the association; Blount soils, about 25 percent ; 
and Fox soils, about 25 percent (fig. 8). The remaining 5 
percent is minor soils. 

Morley soils are deep, well drained, and gently sloping 
sloping. They occupy the higher parts of this 
association. Their surface layer is medium textured and 
moderately fine textured. The subsoil is mainly fine tex- 
tured. In some places where slopes are gentle, the subsoil 
is mottled in the lower part. Moderately fine textured till 
is at a depth between 20 and 40 inches. 

Blount soils are deep, somewhat poorly drained, and 
nearly level and gently sloping. Their surface layer is 
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medium textured. The brown subsoil is mottled and con- 
tains a layer of fine-textured material. It is underlain by 
moderately fine textured till at a depth between 20 and 
40 inches. 

Fox soils are moderately deep to sand and gravel. They 
are nearly level to strongly sloping and well drained. 
Their surface layer is medium textured and moderately 
fine textured. The reddish-brown subsoil is moderately 
fine textured and moderately coarse textured. Loose, 
stratified gravel and sand are at a depth between 20 and 
40 inches, 

The Genesee, Ockley, and Pewamo soils are among the 
minor soils in this associntion, Genesee soils occupy nar- 
row flood plains, and Ockley soils are in outwash areas. 
These soils are well drained. The Pewamo soils are in 
depressions, and they are very poorly drained. 

The soils in this association are suited to moderate to 
heavy cropping. Erosion is the chief hazard on Morley 
soils, ancl Blount soils require artificial drainage. Corn, 
soybeans, and small grains are the dominant crops on the 
level to moderately sloping soils. On the more strongly 
sloping soils, farming is more general, the cropping sys- 
tems include pasture, and the number of livestock on the 
farms is greater. Ilardwoods of poor quality grow on the 
steeper breaks, many of which are pastured, 

The Morley and Blount soils in this association have 
severe limitations for urban development and. septic sys- 
tems, Also, the shrink-swell potential of soils in wet areas 
places limitations on the construction of footings and 
driveways. The well-drained soils that are moderately 
deep to gravel and sand have slight limitations for septic 
systems. Shallow wells in these soils, however, are subject 
to pollution from nearby septic tanks. 


3. Brookston-Kokomo-Fox Association 


Very poorly drained and well-drained, nearly level and 
gently sloping, medium textured and moderately fine 
teatured soils; formed in loamy, gravelly, and sandy 
materials on outwash plains, lakebeds, and terraces 


The Brookston soils in this association occupy nearly 
level areas and broad depressions. Areas of the Kokomo 
soils are in shillow, isolated lakebeds and valley trains. 

This association occupies about 40 square miles, or about 
10 percent of the county. Brookston soils make up about 
88 percent of the association, Kokomo soils about 35 
percent, and Fox soils about 20 percent (fig. 4). ‘The 
remaining 7 percent is minor soils. 

The Brookston soils are deep and are very poorly 
drained. Their surface layer and subsoil are moderately 
fine textured. The gray subsoil is stony. It is underlain, at 
a depth between. 30 and 50 inches, by medium textured to 
moderately coarse textured outw ash. 

Kokomo soils are deep and are very poorly drained, 
Their surface layer is moderately fine textured, and in 
places it is mucky silt loam. The dark-gray subsoil is 
moderately fine textured and is mottled below a depth 
of 18 inches. Stratified sand and silt are at a depth be- 
tween 86 and 50 inches and contain layers of clay and 
gravel in places. 

Fox soils are well drained and nearly level and gently 
sloping. They are moderately deep to sand and gravel 
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Figure 3.—Major soils in association 2 and their relationship to the landscape. 


and have a medium-textured surface layer. The reddish- 
brown subsoil is moderately fine textured and moderately 
coarse textured. Loose stratified gravel and sand are at a 
depth between 20 and 40 inches. In places silt and clayey 
material are mixed with the gravel and sand. 

Crosby and Blount soils are among the minor soils in 
this association. 

Wetness is a major limitation on Brookston and Ko- 
komo soils. In addition cobblestones and boulders on 
the surface and in the subsoil limit farming and drain- 
age operations on Brookston soils. Fox soils are droughty 
during dry periods, and they are subject to erosion on 
slopes. 

The soils in this association are suited to intensive 
cropping. Corn, soybeans, and small grains grown for 
cash are the common crops. Some small stony areas of 
Brookston and Fox soils are used as pasture. Hardwoods 
of poor quality grow in a few places. These areas are 
used as pasture or to provide shelter for livestock. 

The wet soils in this association have severe limitations 
for urban development and septic systems. The well- 
drained soils that are moderately deep to gravel and sand 
have only slight limitations for septic systems. Shallow 
wells in these soils, however, are subject to pollution 
from nearby septic systems. 


4, Crosby-Brookston-Miami Association 


Mainly somewhat poorly drained and very poorly drained, 
level to moderately sloping, medium textured and moder- 
ately fine teatured soils; formed in glacial till on uplands 

This association is on uplands. The Crosby soils are 
on low ridges and in areas known locally as “gray flats.” 
Brookston soils occupy level areas and depressions that 
range from fingerlike draws to broad flats. The Miami 
soils are on ridges within areas of Crosby and Brookston 
soils, 

The association occupies about 80 square miles, or about 
20 percent of the county. Crosby soils make up about. 45 
percent of the association; Brookston soils, about 40 per- 
cent; and Miami soils about 12 percent (fig. 5). The re- 
maining 3 percent is minor soils. 

The Crosby soils are deep and are somewhat poorly 
drained. Their surface layer is medium textured. The 
brown subsoil is moderately fine textured and is mottled. 
It is underlain by medium-textured till at a depth between 
24 and 40 inches. 

Brookston soils are deep and very poorly drained. The 
surface layer and gray subsoil are moderately fine tex- 
tured, and the subsoil is mottled. Medium-textured till 
is at a depth between 36 and 55 inches. 
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Figure §.—Major soils in association 4 and their relationship to the landscape. 
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Miami soils are deep, well drained, and nearly level 
to moderately sloping. The surface layer is medium tex- 
tured, and the brown subsoil is moderately fine textured. 
Medium-textured till is at a depth between 20 and 42 
inches. 

The Fox and Rensselaer soils are among the minor soils 
in this association. The Fox soils are on gravelly knolls 
and are well drained. The Rensselaer soils are in depres- 
sions in lakebeds and in adjoining valley trains. They are 
very poorly drained. 

Wetness is the major limitation of soils in this associa- 
tion. Artificial drainage is needed for good growth of 
crops on Crosby and Brookston soils (fig. 6). Erosion is a 
hazard on the sloping soils. 

These soils are suited to intensive cropping. Corn, soy- 
beans, and small grains grown for cash are the common 
crops. A few areas have a cover of hardwoods. 

Limitations for urban development and for septic 
systems are severe on the major soils of this association. 
Some of the minor soils, however, have only a moderate 
limitation for septic tank filter fields. 


5. Miami-Fox-Martinsville Association 


Well-drained, nearly level to strongly sloping, moderately 
fine textured to moderately coarse textured soils; formed 
in glacial tili and outwash on uplands and terraces 


This association consists of soils on uplands and ter- 
races. The Miami soils are on uplands; the Fox soils 
are on kames, eskers, and terraces; and the Martinsville 
soils are on terraces and outwash areas, 

The association occupies about 40 square miles, or about, 
10 percent of the county. Miami soils make up about 50 
percent of the association; Fox soils, about 30 percent; 
Martinsville soils, about 15 percent; and minor soils, the 
remaining 5 percent. 

Miami soils are well drained and nearly level to strong- 
ly sloping. Their surface layer is medium textured and 
moderately fine textured. The brown subsoil is moderately 
fine textured and is underlain by medium-textured till 
at a depth between 20 and 42 inches. 


Figure 6—Typical area of Crosby and Brookston soils. Lighter 
areas are Crosby; darker ponded areas are Brookston. 


Fox soils are well drained and are nearly level and 
strongly sloping. They are moderately deep to sand and 
gravel. The surface layer is medium textured and moder- 
ately fine textured, and the reddish-brown subsoil is 
moderately fine textured and moderately coarse textured. 
Loose, stratified sand and gravel are at a depth between 
20 and 40 inches. 

Martinsville soils are deep, well drained, and nearly 
level and gently sloping. The surface layer is moderately 
coarse textured, and the reddish-brown subsoil is mainly 
moderately fine textured. Stratified sand, silt, and some 
fine gravel are at a depth between 40 and 55 inches. 

The Brookston, Crosby, and Rensselaer soils are 
among the minor soils of this association. Brookston and 
Rensselaer soils are in depressions within areas of Miami 
and Martinsville soils, and they are very poorly drained. 
Crosby soils are within areas of Miami soils, and they are 
somewhat poorly drained. 

The nearly level and gently sloping soils in this asso- 
ciation are suited to intensive cropping. The sloping and 
strongly sloping soils are suited to cropping systems that 
provide hay and pasture in addition to the other crops. 
Corn, soybeans, and small grains are the common. crops. 
On the sloping soils the trend is toward general farming 
and the raising of livestock. A few areas have a cover of 
hardwoods, 

The major soils have slight or moderate limitations for 
urban development and for septic systems. Erosion is 
the chief hazard affecting grading and other construction 
work. 


6. Carlisle-Linwood-Genesee-Sloan 
Association 
Very poorly drained to well-drained, nearly level soils; 
formed in organic and alluvial deposits 
This association is on first bottoms along major streams 


and their tributaries, in muck pockets, and in depressions 
in narrow vall The organic Carlisle and Linwood 


soils are in pocketlike depressions, mostly on uplands 
and terraces. The alluvial Genesee and Sloan soils are 
on flood plains. 

The association occupies about 12 square miles, or 
about 8 percent of the county. About 45 percent of the 
association is Carlisle and Linwood soils, and about. 45 
percent is Genesee and Sloan soils. The remaining 10 
percent is minor soils. 

The Carlisle and Linwood soils are deep, and they ara 
very poorly drained, Their surface and subsurface layers 
are granular muck. These layers in the Carlisle soils are 
underlain by muck and peat to a depth of 42 inches or 
more. The granular muck in Linwood soils is underlain 
by medium-textured material at a depth of 12 to 42 
inches. 

Genesee and Sloan soils are deep. Genesee soils are well 
drained, and Sloan soils are very poorly drained. The 
surface layer of these soils is medium textured. At a depth 
of 20 to 40 inches Sloan soils are underlain by silt loam, 
loamy sand, and, in places, clay. 

The Kokomo, Ross, Shoals and Wallkill are among the 
minor soils in this association, The Wallkill and Kokomo 
soils occur with the organie Carlisle and Linwood soils, 
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and they are very poorly drained. The deep, dark-colored 
Ross and Shoals soils are on flood plains. Ross soils are 
well drained, and Shoals soils are somewhat poorly 
drained. 

The soils in this association are suited to intensive 
cropping. Corn and soybeans are the common crops, but a 
few idle areas have a cover of hardwoods. The alluvial 
Genesee, Shoals, and Sloan soils (fig. 7) are subject to 
seasonal flooding by nearby streams. The organic Carlisle 
and Linwood soils are subject to ponding during wet 
seasons. 

_Limitations for urban development, septic systems, and 
highway construction are severe on the major soils of 
this association. 


Descriptions of the Soils 


In this section the soil series and mapping units of 
Delaware County are described in alphabetic order. The 
procedure is to describe first the soil series, and then the 
mapping units in that series. Thus, to get full information 
on any mapping unit, it is necessary to read both the 
description of that unit and the description of the soil 
series to which the unit belongs. 

Each series contains a short description of a repre- 
sentative soil profile and a much more detailed descrip- 
tion of the same profile that scientists, engineers, and 
others can use in making highly technical interpretations. 
If the profile of a given mapping unit differs from the 
representative profile, the differences are stated in the 
description of the mapping unit or they are apparent in 
the name of the mapping unit. The colors described are 
for moist soil, unless otherwise noted. 

As mentioned in the section “Ilow This Survey Was 
Made,” not all mapping units are members of a. soil 
series. Borrow pits, for example, does not belong to a soil 
series, but nevertheless, it is listed in alphabetic order 
along with the soil series. 

Many of the terms used in describing the soil series 
and the mapping units are defined in the Glossary, and 
some are defined in the section “How This Survey Was 
Made.” Following the name of each mapping unit is a 
symbol in parentheses. This symbol identifies the mapping 


Figure 7.—Typieal area of Genesee, Shoals, and Sloan soils on 
nearly level flood plains. These soils are well suited to row 


crops. 


410-187—71 2 


unit on the detailed soil map, which is at the back of 
this survey. The approximate acreage and proportionate 
extent of the mapping units are shown in table 1. All of 
the mapping units in the county are listed in the “Guide 
to Mapping Units” at the back of this survey, which 
also shows the capability unit, wildlife group, and rec- 
reational group each mapping unit is in. 


Blount Series 


The Blount series consists of deep, nearly level and 
gently sloping, somewhat poorly drained soils on uplands. 
These soils formed in glacial till that had a mantle of 
loess 7 to 11 inches thick. The native vegetation was 
mixed hardwoods. 

In a representative profile the surface layer is dark 
grayish-brown silt loam about 7 inches thick. Just below 
is about 2 inches of light brownish-gray silt loam. The 
subsoil, about 24 inches thick, is brown to dark grayish- 
brown and is dominantly silty clay. It has yellowish- 
brown mottles. The underlying material is olive-brown 
silty clay loam glacial till that is mottled and calcareous. 

Blount soils are low in content of organic matter. ‘The 
supply of phosphorus is low, and the supply of potassium 
is medium or high. Available moisture capacity is high, 
and permeability is slow. Runoff is slow on the nearly 
level soils and medium on the gently sloping ones. The 
plow layer is medium acid in areas that have not been 
limed. 

These soils are well suited to corn, soybeans, and small 
grains. Crops on these soils respond well to lime and 
fertilizer. Wetness is a major limitation in the nearly 
level soils. On eroded gently sloping soils, erosion is the 
major hazard. 

Representative profile of Blount silt loam, 0 to 2 per- 
cent slopes, in a cultivated field; 858 feet south and 125 
feet west of the northeast corner of SE1, sec. 8, T. 22 N., 
R, 10 Et 


Ap—oO to 7 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, fine and medium, granular structure ; friable ; 
neutral; abrupt, smooth boundary. 

A2—7 to 9 inches, light brownish-gray (10YR 6/2) silt loam ; 
common, fine, distinct, yellowish-brown (10YR 5/6) 
mottles; weak, thin, platy structure; friable; slightly 
acid; abrupt, smooth boundary. 

B1i—9 to 18 inches, grayish-brown (10YR 5/2) silty clay 
loam; many, medium, distinct, yellowish-brown 
(10YR 5/6) mottles; moderate, medium, subangular 
blocky structure; firm; medium acid; clear, wavy 
boundary. 

B21t—13 to 18 inches, brown (10YR 4/8) silty clay; many, 
medium, distinct, grayish-brown (10YR 5/2) mottles; 
strong, medium, angular blocky structure; firm; 
thin, faint, dark-gray (10YR 4/1) clay films on most 
ped faces; a few, soft, round, black (N 2/0) man- 
ganese concretions ; medium acid; clear, wavy bound- 
ary. 

B22t—18 to 27 inches, dark grayish-brown (10YR 4/2) silty 
clay; common, medium, distinct, yellowish-brown 
(10YR 5/6) mottles; weak, coarse, prismatic struc- 
ture parting to strong, coarse, angular blocky; very 
firm; thin, distinct, dark-gray (10YR 4/1) clay 
films on all ped faces; a few, soft, round, black (N 
2/0) manganese concretions; strongly acid; abrupt, 
wavy boundary. 
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Tape 1.—Approximate acreage and proportionate extent of the soils 


Soil Acres Percent Soil Acres Percent 
Blount silt loam, 0 to 2 percent slopes__ 52, 898 20. 8 || Miami silt loam, gravelly substratum, 6 to 12 
Blount silt loam, 2 to 4 percent slopes__ 2, 268 9 percent slopes, eroded__...---------------- 496 0.2 
Blount silt loam, 2 to 4 percent slopes, erode: 2, 362 .9 | Miami silt loam, heavy substratum, 0 to 2 
Borrow pits_.<--e0-o-s--- 975 -4 percent slopes_..----------------------- 393 +2 
Brookston silty clay loam_------ 18, 613 7.3 || Miami silt loam, heavy substratum, 2 to 6 
Brookston silty clay loam, stony subsoil -| 6, 233 24 Percent Slopes appa a mnie nearer mse 631 » 2 
Carlisle: muck.....----..e0-semene na -| 1, 242 .5 || Miami clay loam, 2 to 6 percent slopes, severely 
Crosby silt loam, 0 to 2 percent slopes-- 18, 983 7.5 ORONO ere cnieairenietommitinn ee ie 1, 217 5 
Crosby silt loam, stony subsoil, 0 to 2 percent Miami clay loam, 6 to 12 percent s 
plopesec cra asocwenese syeece eae soeee ees: 669 3 severely eroded__...22-26-.s0.-4-- 3, 603 14 
Fox silt loam, 0 to 2 percent slopes -| 3,141 1.2 || Morley silt loam, 2 to 6 percent slopes_ ~ 4, 042 1.6 
Fox silt loam, 2 to 6 percent slopes__--------- 4, 048 1.6 || Morley silt loam, 2 to 6 percent slopes, eroded__| 12, 998 5. 1 
Fox gravelly clay loam, 2 to 6 percent slopes, Morley silt loam, 6 to 18 percent slopes, eroded 781 ay 
severely eroded__...-.-------------------- 283 .1 | Morley silt loam, gravelly substratum, 2 to 6 
Fox gravelly clay loam, 6 to 12 pe percent slopes, eroded__--_-.-------------- 390 .2 
severely eroded «| ty Uh .5 | Morley silt loam, gravelly substratum, 6 to 12 
Fox loam, 6 to 12 percent slopes, eroded___.--- 518 .2 || _ percent slopes, eroded__.-.-.-~------------ 453 3 
Fox loam, 12 to 18 percent slopes, eroded é 642 .3 | Morley silty clay loam, 2 to 6 percent slop 
Genesee silt loam___------- -| 1,583 6 severely: eroded....=.<-.-=+--=--=--------+ 2, 089 t=} 
Gravel pits and Stone quarries fs 300 .1 || Morley silty clay loam, 6 to 12 percent slopes, 
Hennepin loam, 18 to 50 percent slop --| 1,918 .8 severely eroded__...----------- 2, 301 iG 
Kokomo silty clay loam, stratified substratum_.| 4, 078 1.6 || Ockley silt loam, 0 to 2 percent slop: 440 .2 
Kokomo mucky sil fied sul 1, 207 .5 || Ockley silt loam, 2 to 6 percent slop 484 4 
Linwood mue meanis|: Lg ele F .4 || Pewamo silty clay loam as 57, 1386 22,4 
Made land. paetntan an -| 1,000 | .4 || Pewamo silty clay loam, stratified substratum 2, 744 hE 
Martinsville loam, 0 to 2 percent slopes e 658 -3 || Pewamo and Brookston silt loams, overwash... 1, 369 _ fe?) 
Martinsville loam, 2 to 6 pereent slopes - 863 . 3 || Rensselaer silty clay loam -—_- 7,981 | 3.1 
Martinsville sandy loam, 6 to 12 percent slop’ TOA ca oso ae cen 380 .2 
eroded 9 304 ad silty clay loam_ 872 | 23 
Miami silt loam, 0 to 2 percent slopes .| 8, 800 3.3 | Shoals silt loam. _-- 574 .2 
Miami silt loam, 2 to 6 percent slopes, eroded__| 11, 037 4.3 || Sloan silt loam_- 810 .3 
Miami silt loam, 6 to 12 percent slopes, eroded_' 1, 136 .4 || Wallkill silt loam -_--- 357 1 
Miami silt loam, 12 to 18 percent slopes__- ~~~ - 320 gi Permanent streams and reservoirs. --------- 1, 580 .6 
Miami silt loam, gravelly substratum, 0 to 2 |S 
percent slopes_.__..-.---------- ----| 1,940 8 Ngtal co one ce et ona ae eae 254, 720 100. 0 
Miami silt loam, gravelly substrat. 
percent slopes... swan cancceemcccsasoes 814 .3 


B3—27 to 33 inches, grayish-brown (10YR 5/2) silty clay 


loam; common, medium, 


distinct, 


yellowish-brown 


(10YR 5/6) mottles; weak, coarse, angular blocky 
structure; firm; thin, distinct, dark-gray (l0YR 4/1) 
clay films on many ped faces; common nodules of 


secondary lime; calcareous. 


C—83 to 60 inches, olive-brown (2.5Y 4/4) silty clay loam 
till; many, medium, distinct, yellowish-brown (10YR 
5/4) and gray (10YR 5/1) mottles; massive; firm; 
a few, dark-gray (10YR 4/1) organic coatings and 
clay coatings in root channels and in cracks; a few 
glacial pebbles that increase in number with depth; 


calcareous. 


The A horizon is 6 to 10 inches thick. The B horizon ranges 
in texture from silty clay loam to silty clay, The A horizon 
is lighter colored and finer textured in eroded areas because 
material from the B horizon has been mixed with the remain- 
ing A horizon. Depth to the © horizon is 20 to 40 inches. 
This horizon ranges from clay loam to silty clay loam in 
texture and from brown to olive brown in color. 

Blount soils haye a finer textured, more compact subsoil 
than Crosby soils but occupy similar positions on the land- 
scape, They lack the cobblestones and boulders in the sub- 
soil typical of the stony subsoil phase of Crosby soils. 


Blount silt loam, 0 to 2 percent slopes (BIA)—Most 
areas of this soil are on broad flats in the northern two- 
thirds of the county, but small areas occur as islands in 
large darker colored depressions. This soil has the profile 


described as representative of the series, 


Included with this soil in mapping are small areas that 
have slopes of 2 to 4 percent and some areas that are 
moderately eroded. Also included are small areas of very 


poorly drained Pewamo soils. 


This Blount soil is used intensively for crops (fig. 8), 
though wetness is a major limitation. If this soil is 


Figure 8.—Plowed field mostly of a Blount silt loam prepared for 
planting corn. 
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drained, it is well suited to all crops commonly grown in 
the county. Capability unit IIw-2. 

Blount silt loam, 2 to 4 percent slopes (B/B).—This 
soil occupies knolls, small ridges, and divides near small 
drainageways in the northern two-thirds of the county. 
The combined thickness of the surface layer and subsoil 
is 4 to 8 inches thinner than in the profile described as 
representative for the series. The mapped areas generally 
are 1 to 5 acres in size. 

Included with this soil in mapping are small areas of 

moderately eroded soils. Also included are small narrow 
crane ge Nay made up of very poorly drained Pewamo 
soils, 
_ This soil is used intensively for crops, though wetness 
is a major limitation. The soil also is susceptible to ero- 
sion. If this soil is drained, it is well suited to all crops 
commonly grown in the county. Capability unit TLe-12. 

Blount silt loam, 2 to 4 percent slopes, eroded (8!B2).— 
This soil occupies knolls, ridges, and divides near drain- 
ageways in the northern two-thirds of the county. The 
plow layer is a mixture of the original grayish-brown 
surface soil and the yellowish-brown clayey subsoil. The 
combined thickness of the surface layer and subsoil is 
8 to 12 inches thinner in this soil than in the profile 
described as representative of the series. Mottling occurs 
at.a depth of 8 to 18 inches. 

Included with this soil in mapping are small areas that 
are only slightly eroded. Also included are fairly large 
areas where erosion has removed all of the original sur- 
face layer and the clayey subsoil is exposed. Other small 
areas consist of well-drained Morley soils. 

This Blount soil is subject to further erosion, is more 
difficult to cultivate than the less eroded soils, and becomes 
cloddy if worked when wet. It is used intensively for 
crops, and it is suited to all crops commonly grown in 
the county. If feasible, all farming should be on the con- 
tour to help control erosion. Adequate drainage can be 
provided in many places by use of random tile. Capability 
unit TIe-12. 


Borrow Pits 


Borrow pits (Bp) are areas from which the original 
surface soil and underlying material have been removed 
by excavation. The depth of the excavations ranges from 
1 to 4 feet. Below the deeper excavations, the soil mate- 
rial is medium textured to moderately fine textured, cal- 
careous, glacial till. 

Some areas of Borrow pits have been refilled with com- 
mercial waste material, stones, or gravel, and some have 
been filled in with surrounding soil and are now farmed. 
Commercial or residential buildings have been built on 
most of the areas, and topsoil has been added in places 
so that lawn grasses can be established. Idle areas support 
such vegetation as shrubs, weeds, or native grasses. Water 
stands in the vacant areas during wet periods. Capability 
unit: VITe-2. 


Brookston Series 


The Brookston series consists of deep, nearly level and 
depressional, very poorly drained soils on uplands. These 
soils occur mostly in the southern third of the county. 


They formed in glacial till that has a mantle of loess as 
much as 18 inches thick. The native vegetation was mixed 
hardwoods, swamp grasses, and sedges. 

In a representative profile the surface layer is about 12 
inches of very dark gray silty clay loam. The subsoil, 
about 38 inches thick, is firm clay loam and silty clay 
loam that is neutral throughout. It is dark gray mottled 
with brown in the upper part and olive gray mottled with 
yellowish brown in the lower part. The underlying mate- 
rial is grayish-brown, mottled, calcareous loam glacial till. 

Brookston soils are high in content of organic matter. 
The supplies of phosphorus and potassium are low. Avail- 
able moisture capacity is high, and permeability is slow. 
Runoff is very slow, and water ponds on the surface in 
places. The plow layer is neutral in areas that have not 
been limed. The subsoil is neutral. 

These soils are well suited to corn, soybeans, and small 
grains. Crops on these soils respond well to fertilizer. 
Wetness is the major limitation. Lime is not needed. 

Representative profile of Brookston silty clay loam in 
a cultivated field ; 924 feet south and 705 feet west of the 
northeast corner of SE1, sec. 7, T. 19 N., R. 10 E.: 


Ap—O to 9 inches, very dark gray (10YR 3/1) silty clay 
loam; moderate, medium, granular structure; fri- 
able; neutral; abrupt, smooth boundary. 

A12—9 to 12 inches, very dark gray (10YR 38/1) light silty 
clay loam; weak, fine, subangular blocky structure ; 
firm; neutral; clear, smooth boundary. 

B2ltg--12 to 25 inches, dark-gray (SY 4/1) silty clay loam; 
common, fine, distinct, brown (10YR 4/3) mottles; 
moderate, fine, angular and subangular blocky struc- 
ture; firm; thin very dark gray (10YR 3/1) clay 
films on many ped faces; neutral, clear, wavy bound- 


ary. 

R22tg—25 to 87 inches, olive-gray (5Y 5/2) silty clay loam; 
common, fine, distinct, yellowish-brown (10¥R 5/4) 
mottles; moderate, medium, angular blocky struc- 
ture; firm; thick dark-gray (5Y 4/1) clay films on 
all ped faces; neutral; clear, wavy boundary. 

B23tg—37 to 50 inches, olive-gray (5Y 5/2) clay loam; many, 
medium, distinct, yellowish-brown (1OYR 5/6) mot- 
tles; weak, coarse, prismatic structure parting to 
moderate, medium and coarse, angular blocky; firm ; 
thick dark-gray (SY 4/1) clay films on ped faces; 
neutral; abrupt, wavy boundary. 

Ce—50 to 60 inches, grayish-brown (J0YR 5/2) loam till; 
many, medium, distinct, olive-brown (2.5Y 4/4) and 
dark yellowish-brown (10YR 5/4) mottles; massive ; 
friable; thin gray (10YR 5/1) coatings and clay films 
along root channels and in cracks; calcareous. 


The Ap horizon is heavy silt loam or silty clay loam. The 
A horizon ranges from 10 to 15 inches in thickness. The B 
horizon is clay loam to silty clay loam. Because of its sand 
content, the material in the B22tg horizon generally feels 
gritty when rubbed between the fingers. The © horizon is at 
a depth of 30 to 55 inches. It ranges in texture from loam 
to light clay loam. 

Brookston soils have a coarser textured, less compact sub- 
soil than Pewamo soils, and they lack the silty subsoil and 
underlying lacustrine silt and clay typical of the stratified 
substratum of Pewamo soils. Their underlying material lacks 
the stratified sand, silt, and gravel typical of Rensselaer soils. 


Brookston silty clay loam (0 to 2 percent slopes) (Br).— 
Most areas of this soil are on broad flats and in depres- 
sions in the uplands. Some areas, however, are long and 
narrow and extend into higher areas of surrounding soils. 
This soil has the profile described as representative of 
the series. Layers of sandy, gravelly, or silty material 
4 to 6 inches thick are immediately above the underlying 
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glacial till in places. The mapped areas generally are 2 to 
40 acres or more in size. 

Included with this soil in mapping are small areas of 
very poorly drained Rensselaer soils and somewhat poorly 
drained Crosby soils. Also included are small areas of a 
soil that has a medium-textured surface layer. 

This Brookston soil is used intensively for crops, though 
wetness is a major limitation. If this soil is drained, it is 
well suited to all crops commonly grown in the county. 
The soil is sticky when wet, and it becomes cloddy if 
worked when wet. Capability unit ITw-1. 

Brookston silty clay loam, stony subsoil (0 to 2 per- 
cent slopes) (Bs).—This soil is on flats and in depressions 
on outwash areas and on terraces throughout the county. 
Many boulders and cobblestones are in the subsoil. The 
underlying material is stratified gravelly sandy loam, 
gravelly loam, and gravelly silt loam. The mapped areas 
range from 2 to 20 acres or more in size. * 

Included with this soil in mapping are areas of some- 
what poorly drained Crosby silt loam, stony subsoil, 0 to 
2 percent slopes, and areas of soils that have a medium- 
textured surface layer. In many places this soil is adjacent 
to areas of very poorly drained Pewamo soils and of the 
somewhat poorly drained Crosby silt loam, stony subsoil, 
0 to 2 percent slopes. 

Most areas of this Brookston soil are used intensively 
for crops, though wetness is a major limitation. If this 
soil is drained and the cobblestones and boulders are 
removed, it is well suited to all crops commonly grown 
in the county. The cobblestones and boulders in the sub- 
soil and near the surface hinder the installing of drainage 
tile and interfere with other farming operations. A. few 
areas can be used only as pasture because the boulders 
and cobblestones have not been removed. Capability 
unit IIw-1. 


Carlisle Series 


The Carlisle series consists of deep, very poorly drained 
soils on broad flats and in pockets. These soils occur 
throughout the county. They formed in fibrous plant re- 
mains derived from native grasses, sedges, reeds, and 
woody plants. 

In a representative profile the surface layer is black 
porous muck about 7 inches thick. Below are friable 
layers of black and dark reddish-brown muck and partly 
decomposed grasses and sedges. These layers are slightly 
acid to medium acid. Brownish to dark olive-gray peat 
and sedimentary peat are at a depth of about 31 inches. 
The peat is slightly acid to neutral and is very porous. 

Carlisle soils are very high in content of organic mat: 
ter. The supplies of phosphorus and potassium are low. 
Available moisture capacity is very high, and perme- 
ability is moderately rapid. Runoff is very slow, and water 
ponds on the surface in places. The plow layer is slightly 
acid to medium acid in areas that have not been limed. 

These soils are a good source for peat and humus. If 
they are drained, they are well suited to corn, soybeans, 
and tuberous root. crops. Crops on these soils respond well 
to lime and fertilizer. Wetness is the major limitation. 

Representative profile of Carlisle muck in a cultivated 
field; 720 feet east and 990 feet north of the southwest 
corner of SW14 sec. 29, T. 22 N., R. 9 E.: 


1—0 to 7 inches, black (N 2/0) muck; moderate, very fine 
and fine, granular structure; friable; neutral; 
abrupt, wavy boundary. 

2—7 to 13 inches, black (N 2/0) muck; very weak, coarse, 
subangular blocky structure parting to moderate, 
fine and medium, granular; friable; neutral; clear, 
smooth boundary. 

8—18 to 17 inches, black (N 2/0) muck; common, medium, 
dark reddish-brown (5YR 3/2) iron stains; mod- 
erate, medium, granular structure; friable; slightly 
acid; abrupt, smooth boundary. 

4—17 to 23 inches, dark reddish-brown (5YR 2/2) muck; 
moderate, medium and thick, platy structure; fri- 
able; small amounts of partly decomposed roots and 
sedges; slightly acid; abrupt, smooth boundary. 

5—28 to $1 inches, dark reddish-brown (5YR 2/2) muck that 
is 80 percent partly decomposed wood fragments and 
sedges; weak, thin, platy structure; friable; a few, 
discontinuous, fine lenses of gray (7.5YR 5/0) silt 
and clay; slightly acid; abrupt, smooth boundary. 

6—81 to 60 inches, dark olive-gray (5Y 3/2) partly decom- 
posed sedges, leaves, stems, and woody material that 
is about 26 percent fibers; very weak, thin, platy 
structure; friable; neutral. 

The content of partly decomposed reeds, sedges, and woody 
fragments in the upper 3 feet ranges from 10 to 45 percent. 

In a few isolated areas the content of woody fragments may 

be more than 50 percent, At a depth of 17 to 31 inches, the 

color ranges from black to dark reddish brown, The material 
below a depth of 30 to 48 inches ranges from herbaceous 
peaty material to sedimentary peat that seems rubbery. 

Carlisle soils lack the underlying layers of medium-textured 
mineral material typical of Linwood soils. Also, they lack the 
dark grayish-brown recent alluvium that is 10 to 20 inches 
thick over the organic layers in Wallkill soils, 

Carlisle muck (0 to 1 percent slopes) (Ca).—This is the 
only Carlisle soil mapped in the county, The areas range 
from 1 to 40 acres. In a few places thin layers of mineral 
material are present in the muck, and in many places 
partly decomposed chunks of wood are common in the 
lower part. 

Ineluded with this soil in mapping are small areas 
of very poorly drained Linwood and Wallkill soils. 

If this soil is drained, it is well suited to row crops 
and to special crops. Some areas are not used for crops 
because they are low. Several areas of this soil contain 
peat of high enough quality to be mined for commercial 
markets (fig. 9). Capability unit I1Iw-8. 


Figure 9—Chunks of raw peat taken from Carlisle muck. 
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Crosby Series 


The Crosby series consists of deep, nearly level, some- 
what poorly” drained soils on uplands. These soils are 
mostly in the southern third of the county. They formed 
in glacial till that had a mantle of loess 7 to 11 inches 
thick, The native vegetation was mixed hardwoods. 

In a representative profile the surface layer is dark 
grayish-brown silt loam about 7 inches thick. Just below 
is about 2 inches of grayish-brown silt loam. The subsoil, 
about 28 inches thick, is firm and slightly acid. It is dark 
yellowish-brown silty clay loam in the upper part and 
yellowish-brown clay loam in the lower part. Grayish- 
brown mottles occur throughout the subsoil. The under- 
lying material is yellowish-brown calcareous loam glacial 
till, It has gray and light brownish-gray mottles. 

Crosby soils are low i in content of organic matter, The 
supply of phosphorus is low, and the supply of potassium 
is medium or high. Available moisture capacity is high, 
and permeability is slow. Runoff is slow on the nearly 
level soils and medium on the gently sloping ones, The 
plow layer is medium acid in arcas that have not been 
limed. 

These soils are well suited to corn, soybeans, and small 
grains, Crops on these soils respond well to lime and fer- 
tilizer. Wetness is the major limitation. 

Representative profile of Crosby silt loam, 0 to 2 per- 
cent slopes, in a cultivated field; 594 feet west and 924 
feet south of the northeast corner of SE14 sec. 32, T. 20 
N., R. 10 E.: 


Ap—O to 7 inches, dark grayish-brown (10YR 4/2) silt loam: 
weak, fine and medium, granular structure; frinble; 
neutral; abrupt, smooth boundary, 

A2—7 to 9 inches, grayish-brown (1OYR 5/2) silt loam; com- 
mon, fine, distinct, yellowish-brown (10YR 5/4 to 
5/6) mottles; moderate, fine and medium, granular 
structure; friable; medium acid; abrupt, smooth 
boundary. 

B1—9 to 12 inches, dark yellowish-brown (10YR 4/4) light 
silty clay loam; many, medium, distinct, grayish- 
brown (10YR 5/2) mottles; weak, fine and medium, 
subangular blocky structure; firm; dark-cray (10YR 
4/1) clay films and silt films on all ped faces; medi- 
mm acid; clear, smooth boundary. 

B2itg—12 to 15 inches, dark yellowish-brown (10¥R 4/4) 
silty clay loam; many, medium, distinct, grayish- 
brown (10YR 6/2) and gray (10YR 5/1) mottles; 
moderate, medium and coarse, angular and subangu- 
lar blocky structure; firm; dark-gray (10YR 4/1) 
clay films on most ped faces; slightly acid; clear, 
smooth boundary. 

B22tg—15 to 24 inches, yellowish-brown (10YR 5/4) clay 
loam; many, medium, distinct, grayish-brown (10YR 
5/2) mottles; moderate, medium and coarse, angular 
blocky structure; firm; dark-gray (10YR 4/1) and 
very dark grayish-brown (10¥R 38/2) clay films on 
all ped faces; slightly acid; clear, smooth boundary. 

B23tg—24 to 32 inches, yellowish-brown (10YR 5/6) clay 
loam; many, medium, distinct, grayish-brown (10YR 
5/2) mottles; weak, medium, prismatic structure 
parting to moderate, medium and coarse, angular 
blocky; firm; dark-gray (10YR 4/1) and very dark 
grayish-brown (10YR 8/2) clay films on most ped 
faces, in voids, and penetrating as far as 3 inches 
into the © horizon; neutral; clear, smooth boundary. 

C—82 to 60 inches, yellowish-brown (10YR 5/6) loam till; 
many, medium, distinct, gray (10YR 6/1) and light 
brownish-gray (1OXYR 6/2) mottles; massive; fri- 
able; many manganese and secondary lime concre- 
tions; calcareous. 


The Ap horizon is mainly silt loam, but in places it con- 
tains enough sand to feel gritty. The A horizon ranges from 
7 to 12 inches in thickness. Texture of the B horizon ranges 
from clay loam to silty clay loam. The C horizon is at a depth 
of 28 to 42 inches. It ranges from loam to light clay in tex- 
ture and from yellowish brown to brown in color. In places 
on the gentle slopes, material formerly in the subsoil is mixed 
with the remaining surface layer. As a result, in these places 
the A horizon is lighter colored and finer textured than that 
in the representative profile. 

Crosby soils have a coarser textured, less compact subsoil 
than Blount soiJs but occupy similar positions on the land- 
scape. Their subsoil is not so brown as that in the higher 
lying Miami soils. 

Crosby silt loam, 0 to 2 percent slopes (CrA).—-This 
soil has the profile described as representative of the 
series. Some areas are large, and others occur as small 
islands in large dark-colored depressions. The mapped 
areas generally are 1 to 40 acres in size. 

Included with tins soil in mapping are small areas of 
Crosby soils on 2 to 4 percent slopes and smal! areas of 
very poorly drained Brookston, soils, 

This soil is used intensively for crops, though wetness 
is the major limitation. If drained, this soil is well 
suited to all crops commonly grown in the county. 
Capability unit [Tw-2, 

Crosby silt loam, stony subsoil, 0 to 2 percent slopes 
(CsA}.—This soil occupies terrace and outwash areas. The 
subsoil is gravelly, and it contains many cobblestones 
and boulders. The underlying material is stratified grav- 
elly sandy loam, gravelly silt loam, and gravelly loam. 
Mapped areas of this soil range from 1 to 10 acres or 
more. 

Included with this soil in mapping are small areas of 
soils that have 2 to 6 percent slopes and small areas of 
very poorly drained Brookston silty clay loam, stony 
subsoil. Also included are areas of soils that are adjacent 
to streams and have loose sand and gravel at a depth of 
5 to 6 feet. 

This soil is used mostly for crops, though wetness 
is the major limitation. Tf this soil is drained and the 
boulders and cobblestones are removed, it is well suited 
to all crops commonly grown in the county, Capability 
unit ITw--2, 


Fox Series 


The Fox series consists of well-drained, nearly level 
to strongly sloping soils that are moderately deep to 
gravel and sand. They formed in loamy outw: ash and are 
on terraces, kames, and eskers throughout the county. 
The native vegetation on these soils was mixed hardwood 
trees. 

In a representative profile the surface layer is about 
8 inches of dark grayish-brown silt loam. Just below 
is about 3 inches: of brown silt loam. The subsoil, which 
is about 28 inches thick, is dominantly brown to reddish- 
brown, firm clay loam. It is heavy silt loam in. the upper 
several inches and gravelly clay loam below. Loose, 
stratified, calcareous gravel and sand are at a depth be- 
tween 20 and 40 inches, 

Fox soils are low.in content of organic matter. The sup- 
ply of phosphorus is low in these ‘soils, and the content 
of potassium is medium. Available moisture capacity and 
permeability are moderate. Runoff is very slow on the 
nearly Jevel soils, but it is rapid on the strongly sloping 
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soils. The plow layer is medium acid in areas that have 
not been limed. 

These soils are well suited to fall-seeded small grains 
and to legumes and hay crops. Corn and soybeans grow 
well, Crops on these soils respond well to lime and fer- 
tilizer. The major hazards are erosion on sloping areas 
and droughtiness during long dry periods. 

Representative profile of Fox silt loam, 0 to 2 percent 
slopes, in a cultivated field; 726 feet west and 140 feet 
south of the northeast corner of NW1, sec. 28, T. 20 N., 
R11 E.: 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, medium, granular structure; friable; medium 
acid; abrupt, smooth boundary. 

A2—8 to 11 inches, brown (10YR 5/3) silt loam; weak, medi- 
um, platy structure parting to moderate, fine and 
medium, granular; friable; medium acid; abrupt, 
smooth boundary, 

B1—11 to 16 inches, yellowish-brown (10YR 5/6) heavy silt 
loam; weak, medium, subangular blocky structure; 
friable; strongly acid; abrupt, wavy boundary. 

IIB21t-—-16 to 23 inches, reddish-brown (SYR 4/4) clay loam; 
moderate, fine, subangular blocky structure; firm; 
thin dark-brown (7.5YR 3/2) clay films on many ped 
faces; strongly acid; clear, wavy boundary, 

IIB22t—28 to 34 inches, brown (7.5YR 4/4) clay loam that is 
5 percent gravel; moderate, medium and coarse, sub- 
angular blocky structure; firm; medium dark-brown 
(Z5YR 8/2) clay films on most ped faces; strongly 
acid; clear, wavy boundary. 

IIB3—34 to 89 inches, dark yellowish-brown (10YR 3/4) 
gravelly clay loam that is 10 percent cobblestones; 
weak, medium and coarse, subangular blocky struc- 
ture; firm; medium very dark grayish-brown (1OYR 
8/2) clay films on some ped faces and in root chan- 
nels and cracks; neutral; abrupt, irregular boundary. 

IJIC—39 to 60 inches, brown (10YR 5/3) and pale-brown 
(10YR 6/3) gravel and sand; single grain; loose; 
caleareous, 


The Ap horizon is silt loam, loam, or gravelly clay loam. 
The B horizon ranges from heavy silt loam to clay loam and 
sandy loam or gravelly clay loam, In places tongues of mate- 
rial 3 to 10 inches wide extend from this horizon to as deep 
as 8 feet into the C horizon, 

In some eroded areas, much of the original A horizon has 
been washed away and material formerly in the B horizon 
has been mixed with the remaining A horizon. In such areas 
the A horizon is lighter colored and finer textured than that 
described in the representative profile. 

Fox soils are shallower to loose sand and gravel than Ock- 
ley soils but occupy similar positions on the landscape. They 
have more gravel in the lower subsoil than Martinsville soils, 
but they lack the underlying horizons of stratified sand and 
silt typical of those soils. 


Fox silt loam, 0 to 2 percent slopes (fsA].—This soil 
occupies terraces and outwash areas throughout the 
county. It has the profile described as representative for 
the series. Depth to limy gravel varies within short dis- 
tances, but it generally is 30 to 40 inches. The mapped 
areas range from 2 to 80 acres or more in size. 

Included in mapping with this soil are small areas of 
soil that has silty and clayey material in the substratum. 
Also included are some areas that have boulders in the 
lower subsoil. 

This Fox soil is droughty in summer. It is easy to till 
and is used intensively for crops. This soil is well suited 
to fall-seeded small grains and alfalfa, and it is suited to 
all crops commonly grown in the county. Capability 
unit IIs—1. 


Fox silt loam, 2 to 6 percent slopes (FsB).—This soil 
occupies knolls and ridges within terraces and outwash 
areas throughout the county. Slopes are short and are 
dissected by short drainageways. About one-third of the 
acreage is moderately eroded, In these areas plowing has 
mixed material formerly in the subsoil with the remain- 
ing surface layer. Depth to limy sand and gravel varies 
within short distances, but it generally is 28 to 34 inches. 

Included with this soil in mapping are small areas of 
soil that has silty and clayey material in the substratum. 
Also included are soils that have a surface layer of loam 
or sandy loam, 

This Fox soil is susceptible to erosion and is droughty 
in summer. It is used intensively for crops, and it is 
suited to all crops commonly grown in the county. If 
feasible, all farming should be on the contour to avoid 
further erosion. Capability unit IIe-9. 

Fox gravelly clay loam, 2 to 6 percent slopes, severe- 
ly eroded (FxB3).—This soil occupies breaks within ter- 
races and outwash areas throughout the county and is 
adjacent to streams. The slopes are short and in the same 
area they frequently face different directions. Erosion has 
removed most of the original surface layer. The plow 
layer is now dominantly brown to reddish-brown clay 
loam that formerly was in the subsoil. It is finer textured 
than that in the profile described for the series. In many 
places the subsoil and underlying gravelly material are 
exposed. Depth to loose gravel and sand is about 30 inches. 

Included with this soil in mapping are small areas of 
soil that is moderately eroded. 

This soil is droughty most of the year. It is subject to 
further erosion, and practices that control erosion are 
needed. Stones on the surface make tillage difficult in 
places. Capability unit I[Ie~9. 

Fox gravelly clay loam, 6 to 12 percent slopes, severe- 
ly eroded (FxC3).—-This soil occupies breaks within ter- 
races and outwash areas throughout the county and is 
adjacent to streams. The slopes are both convex and con- 
cave, and in places gravelly material is exposed. Erosion 
has removed most of the original surface layer. The plow 
layer is now dominantly brown to reddish-brown gravelly 
clay loam that formerly was in the subsoil. It is finer 
textured than that in the profile described for the series. 
Depth to loose gravel and sand generally is 24 to 30 
inches, but it is as little as 18 inches in places. 

Included with this soil in mapping are small areas of 
soil that has 12 to 18 percent slopes and is moderately 
eroded. 

This Fox soil is subject to further erosion and is 
droughty for several months of the year. In addition 
gravel and cobblestones on the surface make tillage diffi- 
cult. The soil is well suited to pasture and hay crops, but 
practices that control erosion are needed to maintain crop 
growth. Capability unit [Ve-9, 

Fox loam, 6 to 12 percent slopes, eroded (FoC2).—-This 
soil occupies breaks and short slopes on terraces, kames, 
and eskers throughout the county. The plow layer is a 
mixture of grayish-brown material from the original sur- 
face layer and of yellowish-brown material formerly in 
the subsoil. In places the dark reddish-brown subsoil is 
exposed. Depth to gravel and sand generally is 24 to 80 
inches, but in places it is as little as 20 inches, 
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This soil is subject to further erosion and is droughty 
in summer. It is more difficult to cultivate than the less 
eroded soils and it becomes cloddy if worked when too 
wet. If erosion is controlled, the soil is suited to the crops 
commonly grown in the county. Crops on this soil 
respond well to lime and fertilizer. This soil is commonly 
used as a source of gravel and sand. Capability unit 
ITIe-9. 

Fox loam, 12 to 18 percent slopes, eroded (Fob2).— 
This soil occupies breaks and ridges throughout the 
county near eskers and near large streams. The plow layer 
is a, mixture of the grayish-brown material of the original 
surface layer and of reddish-brown material formerly in 
the subsoil. Reddish subsoil material and gravelly mate- 
vial are exposed in places. Depth to gravel and sand 
generally is 24 to 30 inches, but in places depth to gravel 
is 20 to 24 inches, 

Included with this soil in mapping are small areas of 
soil that are slightly eroded and severely eroded. 

This soil is subject to further erosion, and stones and 
gravel on the surface make cultivation difficult in places. 
It is well suited to pasture and hay crops. The areas are 
small and generally are used and managed the same as 
the surrounding soils. Crops respond well to lime and 
fertilizer, Capability unit [Ve-9. 


Genesee Series 


The Genesee series consists of deep, nearly level, well- 
drained soils on flood plains of streams throughout the 
county. These soils formed in recent loamy and silty 
stream sediment. The native vegetation was mainly hard- 
wood trees. 

In a representative profile the surface layer is about 
8 inches of dark-brown calcareous silt loam. The subsoil, 
about 18 inches thick, is dark-brown friable silt loam. 
The underlying material is brown friable silt loam. 

Genesee soils are low to medium in content of organic 
matter, They are calcareous and have high natural fertil- 
ity. Available moisture capacity is high, and permeability 
is moderate. Runoff is slow. 

These soils are better suited to corn and soybeans than 
to fall-seeded small grains. They have few limitations for 
crops, but they are subject to annual flooding for short 
periods. Crops on these soils respond well to fertilizer. 
Lime is not needed. 

Representative profile of Genesee silt loam in a culti- 
vated field; 462 feet east and 990 feet north of southwest 
corner of SW1, sec, 30, T. 20 N., R. 9 E.: 

Ap—0O to 8 inches, dark-brown (10¥R 3/3) silt loam, gray 
(10¥R 6/1) when dry; weak, medium and coarse, 
granular structure; friable; thin, very dark gray 
(10OYR 38/1) organic coatings on many ped faces; 
moderately alkaline (calcareous); abrupt, smooth 
boundary. 

B—S to 26 inches, dark-brown (10YR 4/3) silt loam; mod- 
erate, medium, granular structure; friable; thin, 
very dark grayish-brown (10¥R 3/2) organic coat- 
ings in cracks and root channels; moderately alka- 
line (caleareous) ; clear, smooth boundary. 

C—26 to 60 inches, brown (10YR 4/3) silt loam; massive; 
friable; moderately alkaline (calcareous). 

The Ap horizon is dark-brown or brown silt loam or loam. 

In places this horizon contains enough sand to make it feel 

gritty. The surface layer ranges from mildly alkaline to 


strongly alkaline. The underlying horizons range to heavy 
siit loam, sandy loam, or loam and extend to a depth of 36 
to 55 inches, 

These soils are outside the defined range of the Genesee 
series in that they are slightly calcareous. They are enough 
alike the Genesee series in composition and behavior that a 
new series is not warranted. 

Genesee soils are lighter colored throughout than Ross soils. 
They are not so gray as Shoals soils, and they lack the brown 
and gray mottles below the surface layer that is typical of 
those soils, 


Genesee silt loam (0 to 2 percent slopes) {Ge]—This 
is the only Genesee soil mapped in the county. Thin lenses 
of loam, sandy loam, or silty clay loam are common 
throughout the lower layers. 

Included with this soil in mapping are small areas of 
soils that have a surface layer of loam and silty clay 
loam, Also included are small areas of soils that have 
mottles below a depth of 18 inches. In other small areas 
loose sand and gravel are at a depth of 40 inches. 

This soil has few limitations for crops, though it is 
subject to occasional flooding. It is well suited to such 
row crops as corn and soybeans, Late planting or replant- 
ing is sometimes necessary because of flooding in spring. 
Capability unit I-2, 


Gravel Pits and Stone Quarries 


Gravel pits and Stone quarries (Gp) are widely dis- 
tributed throughout the county, but they occur mostly 
along streams and around eskers or kames. In places most 
of the sand and gravel has been removed and both lime- 
a a gravel are being quarried from the same pit 

g. 10). 

The deposits of gravel and sand in the pits range from 
10 to 50 feet in thickness. The stone in the quarries is 
excavated to a depth of 50 feet or more from the top of 
the bedrock. Areas of Gravel pits and Stone quarries are 
shown on the map by a symbol. 

The limestone removed from the quarries is used for 
roads and for agricultural lime and concrete. The gravel 
and sand are used for conercte, roads, and construction 
work. Abandoned pits are used for various purposes. In 
some of the pits, willows and woody shrubs are growing 
and there are permanent pools of water. These areas 
provide cover and food for wildlife. Other pits are 
being used for disposal of garbage. One pit that had 
been abandoned is now used as a source of flagstones 
and colored stones for decorative use. Capability unit 
VITIs-2. 


Hennepin Series 


In the Hennepin series are deep, well-drained soils. 
These steep soils oceur throughout the county on breaks 
along the major streams and between the uplands and 
the low terraces. They formed in glacial till under mixed 
hardwoods. 

In a representative profile the surface layer is very 
dark gray loam about 3 inches thick. The yellowish- 
brown and brown subsoil is neutral and calcareous, firm 
clay loam that is about 11 inches thick. It is underlain by 
brown calcareous clay loam glacial till. 
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Figure 10—Pit formerly used as source of gravel and sand, but 
that is now used as a source of limestone. Limestone quarry is left 
of derrick in center. 


In the Hennepin soils the surface layer is high in con- 
tent of organic matter. Available moisture capacity is 
high. Runotf is very rapid, and permeability is moderate 
or moderately slow. The supplies of phosphorus and. po- 
tassium are low. 

Hennepin soils are suited to limited grazing, to wood- 
land, and to wildlife. Steep slopes and susceptibility to 
erosion are the major limitations. 

Representative profile of Hennepin loam, 18 to 50 per- 
cent. slopes, in a wooded field; 660 feet west and 700 feet 
north of the center of sec. 12, T, 22 N., R. 9 E.: 

A1—O to 8 inches, very dark gray (10YR 3/1) loam; weak, 
medium, granular structure; friable; 2 percent 
gravel; slightly acid; abrupt, smooth boundary. 

B21—8 to 8 inches, yellowish-brown (10YR 5/4) light clay 
loam; weak, fine, subangular blocky structure ; firm; 
thin very dark gray (10YR 3/1) organic films and 
clay films on all ped faces and in root channels; 15 
percent gravel; neutral; abrupt, wavy boundary. 

B22—8 to 14 inches, brown (10YR 5/3) clay loam; weak, 
medium, subangular blocky structure; firm; thin, 
very dark gray (10YR 3/1) organic films and clay 
films in root channels and cracks; 7 percent gravel; 
moderately alkaline (calcareous). 

C—14 to 60 inches, brown (10YR 5/3) clay loam; massive; 
firm; moderately alkaline (calcareous). 

The A horizon is very dark brown to very dark gray silt 
loam or loam. The B horizon ranges in texture from heavy 
silt loam to light clay loam. The © horizon, which is at a 
depth of 14 to 20 inches, is clay loam to loam. In eroded 
areas that have been pastured, much of the original surface 
layer has been washed away and material formerly in the 
B horizon has been mixed with the remaining A horizon. In 
these areas the A horizon is lighter colored and finer textured 
than that in the representative profile. 

Hennepin soils have a coarser textured B horizon than the 
sloping Miami and Morley soils and are less deep to the C 
horizon. 

Hennepin loam, 18 to 50 percent slopes (HeE).—This is 
the only Hennepin soil mapped in the county. In places 
the soil material on the upper part of the slopes contains 
gravel, Escarpments make up the narrowest breaks. All 
areas of this soil are long, winding, and narrow, and 
they range from 3 to 8 acres. 

Included with this soil in mapping are small areas 
that have a substratum of loose gravel and sand. Also 
included are small areas of severely eroded and moder- 


ately eroded soils and many areas where calcareous ma- 
terial is exposed. 

Steep slopes and the hazard of erosion make it diffi- 
cult to use farm machinery on this soil. Keeping a 
cover of vegetation on the areas helps to control erosion. 
Under good management, this soil is well suited to trees. 
Most areas are used as woodland, and native hardwoods 
are the dominant trees. Some areas are pastured along 
with surrounding areas of less steep soils. Capability 
unit VITe-2. 


Kokomo Series 


The Kokomo series consists of deep, nearly level, 
very poorly drained soils in lakebeds and valley trains 
throughout the county. These soils formed in silty and 
sandy lacustrine sediment that had a mantle of loess as 
much as 18 inches thick. The native vegetation was hard- 
woods, grasses, and sedges that could tolerate wetness. 

In a representative profile the surface layer is very 
dark gray silty clay loam about 16 inches thick. The 
subsoil, about 21 inches thick, is firm silty clay loam that 
is neutral throughout. It is dark gray in the upper part 
and gray with dark yellowish-brown mottles in the lower 
part, The underlying material is gray to dark-gray, 
stratified, caleareous sand and silt. . 

Kokomo soils are high in content of organic matter. 
The supplies of phosphorus and potassium are low. Avail- 
able moisture capacity is high, and permeability is slow. 
Runoff is very slow, and in places water ponds on the 
surface. The plow layer is neutral in areas that have not 
been limed. 

These soils are well suited to corn and soybeans, though 
wetness is a major limitation. Small grains seeded in fall 
frequently are winterkilled. Seeding small grains early 
in spring is difficult, however, because the soils occupy 
low areas where the water table is high. Crops on these 
soils respond well to fertilizer. 

Representative profile of Kokomo silty clay loam, 
stratified substratum, in a cultivated field; 240 feet north 
and 100 feet west of the southeast corner of sec. 9, 
T. 21 N., R. 10 E.: 

Ap—0 to 6 inches, very dark gray (10¥R 38/1) silty clay 
loam; strong, medium and coarse, granular struc- 
ture; friable; neutral; abrupt, smooth boundary. 

A12—6 to 11 inches, very dark gray (10YR 3/1) silty clay 
loam; moderate, coarse, angular and subangular 
blocky structure; firm; neutral; abrupt, smooth 
boundary. ! 

A13—11 to 16 inches, very dark gray (10YR 8/1) silty clay 
loam; moderate, medium, angular blocky structure ; 
firm; a few, dark-brown (7.5YR 4/4), iron stains ; 
neutral; clear, wavy boundary. F 

B2itg—16 to 30 inches, dark-gray (10YR 4/1) heavy silty 
clay loam; common, medium, distinct, yellowish- 
brown (10YR 5/4) mottles; moderate, coarse, pris- 
matic structure parting to strong, coarse, angular 
blocky; firm; thick black (10YR 2/1) clay films 
and organic films on most ped faces and in root 
channels; neutral; clear, wavy boundary. 

B22tg—80 to 37 inches, gray (10¥R 5/1) silty clay loam 5 

common, fine, distinct, dark yellowish-brown (10YR 
4/4) mottles; moderate, coarse, angular and sub- 
“angular blocky structure; firm; medium very dark 
gray (10YR 3/1) clay films and organic films on 
some ped faces and in cracks and root channels ; 
neutral; abrupt, wavy boundary. 
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Olg—37 to 42 inches, dark grayish-brown (10YR 4/2) silt; 
imany, medium, distinct, dark-brown (7.5YR 4/4) 
mottles; massive; friable; a few gray (10YR 5/1) 
elay flows in roct channels; calcareous; abrupt, 
smooth boundary. 

C2e—42 to 46 inches, dark-gray (10YR 4/1) stratified silt 
and fine sand; many, medium, distinct, dark-brown 
(7.5YR 4/4) mottles; massive to single grain; loose; 
a few gray (10¥R 5/1) clay flows in root channels 
and in yoids; calcareous; abrupt, smeoth boundary, 

C3g—46 to 60 inches, gray (1OYR 5/1), fine and medium 
sand; thin silt lenses; common, medium, distinct, 
dark yellowish-brown (10YR 4/4) mottles; single 
grain; louse; calcareous, 


The Ap horizon is silty clay loam or mucky silt loam. The 
A horizon is 15 to 18 inches thick. The B horizon ranges in 
texture from clay loam to silty clay loam or silty clay. The 
© horizon is mainly stratified sand and silt, but in places it 
includes gravel. It is at a depth of 30 to 50 inches. The 
sequence of stratification varies within short distances. In 
places usable deposits of gravel aud sand are at a depth 
below 60 inches. 

Kokomo soils Jack the underlying glacial till typical of 
Pewamo soils, and their B and © horizons are coarser tex- 
tured. They occupy lower positions on the Jandscape than 
Rensselaer soils and are darker colored to a greater depth. 


Kokomo silty clay loam, stratified substratum (0 to 
2 percent slopes) (Ko).—This soil occupies low lacustrine 
and outwash areas throughout the county. Many of the 
areas are long and narrow and occur in the center of 
small stream valleys. This soil has the profile described 
as representative of the series. In places gravel and sand 
are at a depth of 5 to 7 feet. In about 10 percent of the 
areas, the underlying material is loam to clay loam till. 
The mapped areas are 2 to 20 acres in size. 

Included with this soil in mapping are small areas that 

have a surface layer of silt loam and small areas under- 
lain by loam glacial till. Also included are small areas of 
Rensselaer soils, 
_ This soil is used intensively for crops, though wetness 
is a major limitation. It is sticky when wet and becomes 
cloddy if worked when too wet. If drained, this soil is 
well suited to all crops commonly grown in the county. 
In places, however, drainage outlets are difficult to estab- 
lish, Also, excess water in winter is likely to severely 
damage or to destroy crops seeded in fall. Capability 
unit [fw-1. 

Kokomo mucky silt loam, stratified substratum (0 
to 2 percent slopes) (Km)—This soil ocewpics pockets in 
lakebeds and in outwash throughout the county. The sur- 
face layer ranges from 6 to 12 inches in thickness. The 
subsoil ranges from clay loam to silty clay, and the wnder- 
lymg mineral material ranges from silt to clay and is 
gravelly in places. The areas range from 1 to 8 acres and 
are adjacent to areas of Linwood and Carlisle mucks in 
places, 

Included with this soil in mapping are small areas of 
Kokomo silty clay loam. Also included are small areas of 
Linwood and Carlisle mucks. 

Most areas of this soil are used intensively for crops, 
though wetness is a major limitation. If drained, this 
soil is well suited to most crops commonly grown in the 
county. In places, however, drainage outlets are difficult 
to establish. Also, excess water in winter is likely to 
severely damage or to destroy crops seeded in fall. This 


soil is easier to till than Kokomo silty clay loam, strati- 
fied substratum, and preparing a seedbed in it also is 
easier, Capability unit IIw-1. 


Linwoed Series 


The Tsinwood series consists of deep, very poorly 
drained, organic soils on uplands. These soils are in 
pockets in depressions and in sluiceways. They formed in 
fibrous remains of grasses, sedges, reeds, and woody mate- 
rials underlain by medium-textured lacustrine sediment. 
‘The native vegetation was grasses, sedges, and reeds. 

In a representative profile black porous muck about 
26 inches thick is underlain by friable, gray, calcareous 
silty material, ! 

Linwood soils are very high in content of organic 
matter. Supplies of phosphorus and potassium are low. 
Available moisture capacity is very high, and permeabil- 
ity is moderate. Runoff is very slow, and water ponds on 
the surface in places. ; 

If drained, these soils are well suited to corn, soybeans, 
and crops that have tuberous roots. Crops on these coils 
respond well to lime and fertilizer. Wetness is a major 
limitation, The plow layer is slightly wcid if not limed. 

Representative profile of Linwood muck in a cultivated 
field; 925 feet west and 100 feet south of the northwest 
corner of SW1, sec. 10, T. 19 N., R.9 EL: 

1—0 to § inches, black (N 2/0) muck; moderate, fine, granu- 
Jar structure; friable; ueutral; abrupt, smooth 
boundary. 

2—S& to 26 inches, black (LOYR 2/1) muck and partly decom- 
posed fibers und a few woody fragments; moderate, 
fine and medium, granular structure; neutral; 
abrupt, wavy boundary. 

TIClg—-26 to 87 inches, gray (5Y 6/1) silt loam; massive; 
friable; common strands and pockets of partly de- 
composed, durk reddish-brown (SYR 3/3) organic 
fibers; neutral; abrupt, wavy boundary. 

IlG2g—87 to 60 inches, gray (10YR 6/1) silt; a few, medium, 
distinct, brown (10YR 5/3): mottles; massive; fri- 
able; many fine shells; calcarcous. 


The total thickness of the organic layers ranges from 12 
to 40 inches. In places the 8- to 26-inch layer is partly decom- 
posed peat and muck. The underlying material, at a depth 
of 12 to 40 inches, ranges from loam to silt loam or silt. It 
contains discontinuous strata of sandy loam material in 
places. 

Linwood soils occupy similar positions on the landscape as 
Carlisle soils, but the organic material is only 12 to 40 inches 
thick in Linwood soils. They lack the recent alluvium over 
the organic Jayers typical of Wallkill soils. 

Linwood muck (0 to 2 percent slopes) (tm)—This is 
the only Linwood soil mapped in the county. The areas 
are mostly long and narrow and follow natural drainage- 
ways. They are adjacent to areas of higher lying mineral 
soils. In many places the underlying material contains 
lenses of sand and clay. Mapped areas of this soil range 
from 1 to 15 acres in size, 

Included with this soil in mapping are small areas of 
very poorly drained Carlisle soils and of very poorly 
drained Kokomo mucky silt loam, stratified substratum. 
Also included are small areas where the underlying mate- 
rial is silty clay loam. 

If drained, this soil is well suited to row crops and to 
special crops. Wetness is a major limitation, and some 
areas are not used for crops because drainage outlets are 
difficult to establish. Capability unit IIw-10. 
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Made Land 


Made land (Ma) consists of soil, rock, and manmade 
materials that have been used to fill low areas or pits. 
The fill ranges from 3 to 20 feet in thickness. It ranges 
from combinations of soil and garbage to combinations 
of soil and conerete or stone. Below the fill are first bot- 
toms, glacial till, or sand and gravel, 

In places areas of this Jand type have been smoothed 
over and covered with soil material. Depending on the 
soil material used, some of the areas are suitable only for 
limited grazing or for wildlife habitat, and others are 
suitable for building sites. Capability unit VITTs-2. 


Martinsville Series 


Martinsville soils are deep, nearly level and gently 
sloping, and well drained. These soils are on terraces and 
outwash areas throughout the county. They formed in 
loamy and silty outwash underlain by stratified silt and 
sand that contained some gravel. The native vegetation 
was mixed hardwoods. 

In a representative profile the surface layer is about 
7 inches of dark grayish-brown loam. Just below is about 
8 inches of brown loam. The subsoil, which is about 33 
inches thick, is mainly yellowish-brown silty clay loam 
and clay loam. In many places, however, it contains 
enough sand to feel gritty. The underlying material is 
yellowish-brown, calcareous, stratified silt and sand that 
in places contains fine gravel. 

Martinsville soils are low in content of organic matter. 
The supplies of potassium and phosphorus are low. Avail- 
able moisture capacity is high, and permeability is mod- 
erate. Runoff is very slow on the nearly level soils, slow 
on the gently sloping soils, and medium on the moder- 
ately sloping soils. The plow layer is medium acid in 
areas that have not been limed. 

These soils are well suited to corn, soybeans, and small 
grains. Erosion is a hazard on the sloping soils. Crops on 
these soils respond well to lime and fertilizer. 

Representative profile of Martinsville loam, 0 to 2 per- 
cent slopes, in a cultivated field; 198 feet east and 125 
feet north of the southwest corner of SEYSW1, see. 9, 
T.I9N,R UE: 


Ap—O to 7 inches, dark grayish-brown (10YR 4/2) loam; 
weak, fine and medium, granular structure; friable; 
neutral; abrupt, smooth boundary. 

A2—7 to 10 inches, brown (10YR 4/3) loam; weak, medium, 

platy structure parting to moderate, medium and 

coarse, granular; friable; neutral; abrupt, smooth 
boundary. 

to 16 inches, yellowish-brown (10YR 5/4) loam; 

weak, fine and medium, subangular blocky structure; 

friable; slightly acid; clear, smooth boundary. 

TIB21t—16 to 22 inches, dark yellowish-brown (10YR 4/4) 
silty clay loam; moderate, medium, subangular 
blocky structure; firm; thin, brown (10YR 5/3) films 
of silt and clay on some ped faces and in root chan- 
nels; strongly acid; clear, smooth boundary. 

IIB22t—22 to 29 inches, yellowish-brown (10YR 5/4) silty 
clay loam; moderate, medium and coarse, subangular 
blocky structure; firm; medium dark yellowish- 
brown (10YR 4/4) clay films on many ped faces and 
in eracks; medium acid; clear, wavy boundary. 


B1—i0 


IIB23t-—-29 to 88 inches, yellowish-brown (10YR 5/4) clay 
loam; medium, coarse, subangular blocky structure; 
firm; medium dark-brown (10YR 3/3) clay films on 
all ped faces and in root channels; slightly acid; 
abrupt, smooth boundary. 

IIEB38—88 to 43 inches, yellowish-brown (10YR 5/4) heavy 
sandy loam; weak, medium, subangular blocky struc- 
ture; friable; thin very dark grayish-brown (10YR 
8/2) clay films in root channels and on some ped 
faces; neutral; abrupt, wavy boundary. 

IIIC1—43 to 45 inches, yellowish-brown (10YR 5/6) loam; 
many, medium, distinct, grayish-brown (10YR 5/2) 
mottles; massive; friable; calcareous, 

IVC2—45 to 60 inches, yellowish-brown (10YR 5/4) stratified 
coarse silt and very fine sand; many, large, distinct, 
gray (10YR G/1) and light brownish-gray (10YR 
6/2) mottles; massive to single grain; friable; 5 
percent gravel; calcareous. 

The Ap horizon is loam, silt loam, or sandy loam. The 
material in this horizon contains enough sand to make it feel 
gritty when rubbed between the fingers. Color of the Ap 
horizon ranges from dark grayish brown to brown. The A 
horizon is 8 to 12 inches in thickness, This horizon is lighter 
colored and finer textured in sloping areas because material 
formerly in the subsoil has been mixed with the remaining 
surface layer. The B horizon is dominantly sandy clay loam 
to silty clay loam that contains enough sand to feel gritty. 
The © horizon, which is 40 to 55 inches below the surface, 
is stratified lacustrine sand and silt that contains gravel in 
places, The sequence of stratification in this horizon varies 
within short distances. 

Martinsville soils are not so shallow to loose gravel and 
sand as Fox soils. They have more sand in the subsoil than 
Miami soils, which are underlain by glacial till, Martinsville 
soils lack the stratified gravel and sand in the C horizon 
that is typical of Ockley soils, but they occupy similar posi- 
tions on the landscape. 

Martinsville loam, 0 to 2 percent slopes (McA).—This 
soil is on terraces and on outwash areas throughout the 
county, It has the profile described as representative for 
the series. Calcareous glacial till is present at a depth 
below 55 to 60 inches in places. The areas range from 
1 to 20 acres. 

Included with this soil in mapping are small areas of 
soil that has a surface layer of silt loam. Also included 
are areas of soil that has 2 to 6 percent slopes. 

This Martinsville soil is well suited to all crops com- 
monly grown in the county. The crops can be grown 
intensively. Capability unit I-1. 

Martinsville loam, 2 to 6 percent slopes (Me8).—-This 
soil occupies ridges and knolls of terraces and outwash 
areas throughout the county. Slopes are short and hum- 
mocky. Limy glacial till is at a depth of 55 to 60 inches 
in some areas. The mapped areas range from 1 to 10 acres. 

Included with this soil in mapping are small areas of 
moderately eroded soils and small areas of soils that have 
a surface layer of sandy loam. Also included are small 
areas of soil that has slopes of 0 to 2 percent. 

This Martinsville soil is susceptible to erosion. It gen- 
erally is farmed the same as larger areas of surrounding 
soils, and it is well suited to all crops commonly grown 
in the county. Practices that help to control erosion are 
needed. Capability unit [le-3. 

Martinsville sandy loam, 6 to 12 percent slopes, 
eroded (MdC2)—This soil is on outwash in an area of 14 
square miles, south and southeast of the Delaware Coun- 
try Club. The profile is sandier throughout than that 
described as representative of the series. Also, the plow 
layer is a mixture of grayish-brown material from the 
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original surface layer and of yellowish-brown material 
formerly in the subsoil. The mapped areas range from 
1 to 10 acres, 

Included with this soil in mapping are small areas of 
slightly eroded soils. 

This Martinsville soil is subject to further erosion and 
is droughty in dry periods. If practices are used for con- 
trol of erosion, this soil is well suited to all crops com- 
monly grown in the county. It is especially suited to truck 
crops and to small grains seeded in fall. Capability unit 
TITe-15. 


Miami Series 


The Miami series consists of deep, nearly level to 
strongly sloping, well-drained soils. These soils are on 
uplands mainly i the southern third of the county, They 
formed in glacial till that had a mantle of loess 7 to 11 
inches thick. The native vegetation was mainly mixed 
hardwoods. ; 

In a representative profile the surface layer is about 
8 inches of dark grayish-brown silt loam. Just below is 
about 4 inches of grayish-brown. silt loam. ‘The firm sub- 
soil is about 24 inches of mainly yellowish-brown silty 
clay loam and clay loam. The underlying glacial till is 
light olive-brown calcareous loam. 

Miami soils are low in content of organic matter. The 
supplies of phosphorus and potassium are low. Available 
moisture capacity is high, and permeability is moderate. 
Runoff is very slow on the nearly level soils and rapid 
on the strongly sloping soils. The plow layer is medium 
acid if not limed. 

These soils are well suited to corn, soybeans, and small 
grains. Erosion is a hazard on the sloping soils, but the 
nearly Jevel soils have no important limitations. Crops on 
these soils respond well to lime and fertilizer. 

Representative profile of Miami silt loam, 0 to 2 per- 
cent slopes, in a cultivated field; 285 feet west and 70 
feet north of the southeast corner of SE, sec. 21, 
T.20N,,R. 11 E.: 

Ap— to 8 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, fine, granular structure; friable; slightly acid; 
abrupt, smooth boundary. 

A2—8 to 12 inches, grayish-brown (10YR 5/2) silt loam; 
weak, medium, granular structure; friable; slightly 
acid; abrupt, smooth boundary. 

Bi—i2 to 16 inches, brown (10YR 5/3) heavy silt loam; 
weak, fine, subangular blocky structure; friable to 
firm; 1 percent glacial pebbles; medium acid; clear, 
wavy boundary, 

TIB21t—16 to 20 inches, yellowish-brown (1OYR 5/4) silty 
clay loam; moderate, medium, subangular blocky 
structure; firm; thin dark yellowish-brown (10YR 
8/4) clay films on some ped faces and in root chan- 
nels; 1 percent glacial pebbles; medium acid; clear, 
wavy boundary, 

IIB22t—20 to 88 inches, yellowish-brown (10YR 5/4) clay 
loam; strong, medium and coarse, angular and sub- 
angular blocky structure; firm; thick dark yellowish- 
brown (10YR 3/4) clay films on all ped faces and in 
root channels; 1 pereent glacial pebbles; medium 
acid; abrupt, wavy boundary. 

JIB23t—83 to 36 inches, yellowish-brown (10YR 5/4) clay 
loam; moderate, coarse, subangular blocky structure ; 
firm; thin dark yellowish-brown (10YR 3/4) clay 
films on some ped faces and in root channels; 1 per- 
cent glacial pebbles; slightly acid; abrupt, wavy 
boundary. 


TIC—86 to 60 inches, light olive-brown (2,5¥ 5/4) Ioam till; 
massive; friable; 2 percent glacial pebbles; cal- 
careous. 

The Ap horizon is silt loam, clay loam, or silty clay loam 
and ranges from dark grayish brown to brown in color. In 
uneroded areas the A horizon ranges from 9 to 13 inches in 
thickness. In eroded areas this horizon is lighter colored and 
finer textured than described because material formerly in 
the upper part of the subsoil has been mixed with the re- 
maining surface layer. The B horizon ranges from light silty 
clay loam to loam in texture, Its upper part is dominantly 
silty clay loam in the nearly level and gently sloping Miami 
soils and clay loam in the sloping and strongly sloping ones. 
In places the B horizon contains enough sand to feel gritty 
when rubbed between the fingers. The C horizon, which is at 
a depth of 24 to 40 inches, is loam, silt loam, or light clay loam. 

Miami soils have a coarser textured, less compact subsoit 
than Morley soils but occupy similar positions on the Jand- 
scape. Their B horizon is not so sandy as that in Martins- 
ville soils, and they lack the underlying stratified sand and 
silt typical of those soils. Unlike Oeckley soils, Miami soils 
Jack cobblestones in the lower part of their B horizon and 
their underlying material is not so coarse textured. 

Miami silt loam, 0 to 2 percent slopes (MmA).—This 
soil occupies upland areas in the southern third of the 
county. It has the profile described as representative of 
the series. In places large continuous areas of this soil 
are on outwash plains near major streams. The subsoil 
is reddish brown in these areas, and the lower part of it 
is sandy and somewhat gravelly. Other areas have loose 
gravel and sand at a depth of 4 to 10 feet. The mapped 
areas of this soil range from 1 to 80 acres. 

Included with this soil in mapping are small areas on 
2 to 6 percent slopes and areas in which the soil is mottled 
below a depth of 18 inches, Also included are small areas 
of Crosby soils. A few small areas along outwash plains 
and streams have loose sand and gravel at a depth of 
36 to 50 inches. 

This Miami soil is well suited to intensive cropping. All 
crops commonly grown in the county are suited. Capa- 
bility unit I-1. 

Miami silt loam, 2 to 6 percent slopes, eroded 
(MmB2].—This soil occupies knolls and ridges on uplands 
in the southern third of the county. Slopes are short and 
hummocky. The plow layer is a mixture of grayish-brown 
material from the original surface layer and of yellowish- 
brown material formerly in the subsoil. In places this 
soil is mottled at a depth below 18 inches. In other areas 
calcareous till is at a depth of 18 to 24 inches. 

Included with this soil in mapping are small areas of 
soils that are slightly eroded and severely eroded. Also 
included are soils that have gravelly and sandy material 
in the subsoil. 

This Miami soil is subject to further erosion. If prac- 
tices that control erosion are applied, the soil is well 
suited to all crops commonly grown in the county. Capa- 
bility unit IIe-1. 

Miami silt loam, 6 to 12 percent slopes, eroded 
(MmC2).—This soil occupies breaks and ridges on uplands 
throughout the southern third of the county. The plow 
layer is a mixture of grayish-brown material from the 
original surface layer and of yellowish-brown material 
formerly in the subsoil. The upper part of the subsoil is 
mostly clay loam. In places brownish, clayey subsoil mate- 
rial is exposed. Calcareous till is at a depth of 24 to 30 
inches, 
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Included with this soil in mapping are small areas of 
soils that are slightly eroded and severely eroded, Also 
included are small areas of soils that have gravelly and 
sandy material in the subsoil. 

This Miami soil is subject to further erosion. It is 
sticky when wet, and hard clods that are diflicult to break 
are likely to form if the soil is worked when too wet. If 
practices that help to control erosion are applied, this 
soil is suited to all crops commonly grown in the county. 
Capability unit T1Te—-1. 

Miami silt loam, 12 to 18 percent slopes (MmD).—This 
soil occupies upland breaks and ridges in the sonthern 
third of the county. Depth to calcareous till is about 24 
inches. Brownish clayey subsoil is exposed in places. The 
mapped areas of this soil range from 1 to 40 acres. 

Included with this soil in mapping are small areas of 
soils that are moderately eroded. Also included are small 
areas of Miami soils that have 6 to 12 percent slopes. 

The slopes and the erosion hazard mit use of this 
Miami soil. The areas are small, and the soil generally is 
farmed the same as larger areas of surrounding soils. 
Hay and pasture crops are well suited. Practices that 
help to control erosion are needed. Capability unit [Ve-1. 

Miami silt loam, gravelly substratum, 0 to 2 percent 
slopes (MnA}.—This soil occupies high flat areas on up- 
lands in the southern part of the county. Depth to under- 
lying loose gravel and sand in this soil is dominantly 4 to 
6 feet, but it ranges from 314 to 10 feet. The gravel and 
sand may be as much as 40 feet thick. The mapped areas 
range from 4, to 100 acres or more in size. 

Tneluded with this soil in mapping are small areas of 
soils that have 2 to 6 percent slopes. Also included are 
small areas of moderately eroded soils and small areas 
of poorly drained Crosby soils. 

This Miami soil is well suited to all crops commonly 
grown in the county. Capability unit I-1. 

Miami silt loam, gravelly substratum, 2 to 6 percent 
slopes (MnB).—This soil occupies ridges and knolls on 
uplands in the southern third of the county. Slopes are 
short, and the relief is hummocky. Depth to underlying 
Joose gravel and sand is dominantly 4 to 6 feet, but it 
ranges from 314 to 10 feet, 

Included with this soil in mapping are small areas of 
soils that are moderately eroded and severely eroded. 

This Miami soil is well suited to all crops commonly 
grown in the county, though erosion is a major hazard. Yt 
is farmed as surrounding areas of the same soils. Capabil- 
ity unit TTe-1. 

Miami silt loam, gravelly substratum, 6 to 12 per- 
cent slopes, eroded (MnC2).—This soil occupies ridges and 
slopes on uplands in the southern third of the county. 
The plow layer is a mixture of grayish-brown material 
of the original surface layer and of yellowish-brown 
material formerly in the subsoil. Depth to underlying 
gravel and sand is dominantly 4 to 6 feet, but it ranges 
from 314 to 10 feet. 

Included with this soil in mapping are small arcas of 
severely eroded soils, Also included are small areas of 
soils that have 12 to 18 percent slopes. 

This Miami soil is subject to further erosion. If prac- 
tices that control erosion are applied, the soil is suited to 
all crops commonly grown in the county. Capability unit 
TIfe-1. 


Miami silt loam, heavy substratum, 0 to 2 percent 
slopes (MoA).—This soil occupies outwash and upland 
areas in the northern two-thirds of the county. The subsoil 
is mostly dark-brown to reddish-brown clay loam to sandy 
clay loam, but it is gravelly clay loam in places, The 
underlying material is 35 to 40 percent clay. Depth to 
the underlying material is dominantly 40 to 50 inches, 
but it ranges from 36 to more than 50 inches. Mapped 
areas of this soil range from 1 to 6 acres. 

Included with this soil in mapping are small areas of 
soil on 2 to 6 percent slopes that is moderately eroded. 
Also included are soils in slightly concave areas that have 
a thick surface layer. 

This Miami soil is well suited to intensive cropping. 
Capability unit I-1. 

Miami silt loam, heavy substratum, 2 to 6 percent 
slopes {MoB).—This soil occupies knolls and ridges in out- 
wash and upland areas in the northern two-thirds of the 
county. The subsoil is mostly dark-brown to reddish- 
brown clay loam to sandy clay loam and gravelly clay 
loam, The underlying material is 35 to 40 percent clay. 
Depth to the underlying material is dominantly 40 to 50 
inches, but it ranges from 86 to more than 50 inches. 

Included with this soil in mapping are small areas of 
moderately eroded soils and of soils that have a surface 
layer of loam, 

This Miami soil is suited to all crops commonly grown 
in the county, though erosion is a major hazard. It is 
farmed the same as larger areas of surrounding soils. 
Capability unit TTe-1. 

Miami clay loam, 2 to 6 percent slopes, severely 
eroded (MrB3).—This soil occupies breaks and ridges on 
uplands in the southern third of the county. Slopes are 
short and hummocky, Nearly all of the original surface 
layer of this soil has been removed by erosion. The sub- 
soil and underlying limy glacial till wre exposed in some 
areas. The plow layer is mostly yellowish-brown clay 
loam, and the upper part of the subsoil is mostly silty 
clay loam. Mapped areas of this soil range from 1 to 15 
aeres. 

Included with this soil in mapping are small areas of 
Miami silt loam, 6 to 12 percent slopes, eroded. 

This Miami soil is subject to further erosion. It is 
very sticky when wet, and clods form if it is worked 
when. too wet. If practices that help to control erosion 
are applied, this soil is suited to all crops commonly 
grown in the county. Capability unit T1Te-L. 

Miami clay loam, 6 to 12 percent slopes, severely 
eroded (MrC3}.-This soil occupies breaks and ridges on 
uplands in the southern third of the county. Nearly all of 
its original surface layer has been removed by erosion, 
and in places the subsoil and glacial till are exposed. The 
plow Jayer is mostly yellowish-brown clay loam. The 
upper part of the subsoil is mostly clay loam. Mapped 
areas of this soil range from 1 to 6 acres, 

Included with this soil in mapping are small areas of 
Miami silt loam, 6 to 12 percent slopes, eroded, and small 
areas of Miami clay loam, 2 to 6 percent slopes, severel 
eroded. id 

This Miami soil is subject to further erosion. It is 
very sticky when wet, and clods form if it is worked 
when too wet. This soil is well suited to pasture and hay 
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crops. Practices that control erosion are needed. Capabil- 
ity unit IVe-1. 


Morley Series 


The Morley series consists of deep, gently sloping to 
strongly sloping, well-drained soils. These soils are on 
uplands in the northern two-thirds of the county. They 
formed in glacial till that had 2 mantle of loess as much 
as 18 inches thick. The native vegetation was mainly 
mixed hardwoods. 

In a representative profile the surface layer is about 7 
inches of dark grayish-brown silt loam. The subsoil is 
about 18 inches thick and is mainly brown and dark 
yellowish-brown, firm silty clay. The upper and lower 
few inches, however, are cilty clay loam. The underlying 
peters) is light olive-brown calcareous clay loam glacial 
till, 

Morley soils are low in content of organic matter. The 
supplies of phosphorus and potassium are low. Available 
moisture capacity is high, and permeability is slow. Run- 
off is slow on the less eroded, gently sloping soils, but it 
is rapid on the strongly sloping soils. 

These soils are well suited to corn, soybeans, and small 
grains. Crops on them respond well to lime and fertilizer. 
Erosion is the major hazard. 

Representative profile of Morley silt loam, 2 to 6 per- 
cent slopes, in a cultivated field; 264 feet north and 465 
a ou of the southwest corner of SW, sec. 9, 'T. 22 N., 

. 10 E.: 


Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, medium, granular structure; friable; slightly 
acid; abrupt, smooth boundary. 

Rt—7 to 10 inches, dark yellowish-brown (10YR 4/4) silty 
clay loam; moderate, fine, subangular and angular 
blocky structure; firm; medium acid; clear, smooth 
boundary. 

B21t—10 to 14 inches, yellowish-brown (10YR 5/4) silty 
clay; strong, medium and coarse, angular blocky 
structure; firm; thin, distinct, dark-brown (10YR 
3/3) clay films on many ped faces; medium acid; 
abrupt, smooth boundary, 

B22t—14 to 21 inches, dark yellowish-brown (10YR 4/4) 
silty clay; strong, coarse, angular blocky structure ; 
firm; medium dark-brown (10YR 3/3) clay films on 
all ped faeces; a few black (N 2/0) iron and man- 
ganese oxide concretions; a few glacial pebbles that 
inerease in number with depth; medium acid; clear, 
wavy boundary. 

B23t—21 to 25 inches, brown (10¥R 4/3) silty clay loam; 
weak, coarse, angular blocky structure; firm; thin 
gray (10¥R 5/1) elay films on many ped faces; 3 
percent gravel; neutral; abrupt, wavy boundary. 

C—25 to 60 inches, light olive-brown (2.5Y 5/4) clay loam 
till; massive; firm; thin gray (1OYR 5/1) clay films 
in cracks and old root channels; 8 percent gravel; 
calcarcous. 


The Ap horizon generally is silt loam, but it is silty clay 
loam in severely eroded areas, This horizon ranges from dark 
grayish brown to brown in color. It is lighter colored and 
finer textured in eroded areas because material formerly in 
the upper part of the subsoil has been mixed with the re- 
maining surface layer. The B horizon ranges from silty clay 
loam to silty clay or clay loam. The C horizon is clay loam 
to silty clay loam and is calcareous. It is at a depth between 
20 and 40 inches. 

Morley soils have a finer textured B horizon and contain 
less sand than Martinsville soils. They have a finer textured, 
more compact subsoil than Miami soils but occupy similar 
positions on the landscape. They are finer textured than Ock- 


ley soils, but they lack gravelly material in the lower part 
of the B horizon and the underlying gravel and sand typical 
of those soils. 

Morley silt loam, 2 to 6 percent slopes (Mu8).—This 
soil is on ridges and kmolls. It has the profile described as 
representative of the series. In places mottles are present 
at a depth below 18 inches. Mapped areas of this soil 
range from 1 to 10 acres or more. 

Tneluded. with this soil in mapping are small areas of 
moderately croded soils on 0 to 2 percent slopes. Also 
included are areas of soil that has gravelly and sandy 
roaterial in the subsoil. . 

This Morley soil is subject to erosion. It is well suited 
to all crops commonly grown in the county if practices 
that control erosion are epplied. Capability unit ITe-6. 

Morley silt loam, 2 to 6 percent slopes, eroded 
(MuB2)—This soil is on ridges and knolls. Slopes vary in 
length, and in places the relief is hummocky, The plow 
layer is heavy silt loam or light silty clay loam. It is a 
mixture of grayish-brown material from the original 
surface layer and of yellowish-brown clayey material 
formerly in the subsoil. In places mottles are present at a 
depth below 18 inches. Mapped areas of this soil range 
from 1 to 20 acres, . 

Included with this soil in mapping, and making up 
about one-third of the mapped areas. are small areas of 
severely eroded soils. In these areas the original surface 
layer has been removed by erosion and the present: surface 
layer is silty clay loam. The soil is cloddy in severely 
eroded areas, and preparing a seedbed in such, areas 1s 
difficult. Also the content of organic matter is lower, the 
infiltration rate is slower, and runoff is more rapid than 
in moderately eroded areas. . 

This Morley soil is subject to further crosion, If prac- 
tices are applied to help control erosion, this soil is suited 
to all crops commonly grown in the county. Small areas 
are farmed the same as larger arcas of surrounding soils. 
Capability unit TTe-6, 

Morley silt loam, 6 to 18 percent slopes, eroded 
(MuD2)—This soil occupies ridges and breaks. Slopes vary 
in length, and in places the degree of slope varies greatly 
within short distances. he plow layer in this soil is 
thinner than that in the profile described as representa- 
tive of the series. It is a mixture of grayish-brown 
material from the original surface layer and of yellowish- 
brown clayey material formerly in the subsoil. Calcareous 
till is at a depth of 20 to 24 inches. In areas associated 
with kames and eskers, loose sand and gravel are at a depth 
of 4 to 10 feet. Mapped areas of this soil range from 1 to 
20 acres in size. 

Included with this soil in mapping are small areas of 
slightly eroded soils and severely eroded soils, Also 
included are soils that are as shallow as 15 inches to 
calcareous till. . 

This Morley soil is subject to further erosion, and prac- 
tices that help to control erosion are needed. This soil is 
well suited to hay and pasture. The steeper areas are 
commonly pastured. Capability unit ITIe—6. 

Morley silt loam, gravelly substratum, 2 to 6 percent 
slopes, eroded (MvB2)—This soil is on ridges of high 
eskers and kames. Slopes are short, and the relief is 
hummocky. The plow layer is a mixture of grayish-brown 
material from the original surface layer and of yellowish- 
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brown clayey material formerly in the subsoil. In places 
mottles are present at a depth below 18 inches. Depth to 
loose gravel and sand is dominantly 4 to 6 feet but ranges 
from 814 to 10 feet. Mapped areas range from 1 to 10 
acres in size. 

Included with this soil in mapping are small areas of 
slightly eroded soils. Also included are small areas where 
the slope is 0 to 2 percent. 

This Morley soil is subject to further erosion. If 
practices that help to control erosion are applied, this soil 
is suited to all crops commonly grown in the county. 
Capability unit ITe-6. 

Morley silt loam, gravelly substratum, 6 to 12 per- 
cent sopes, eroded (MvC2).—This soil occupies ridges and 
slopes on high eskers and kames. The plow layer is a 
mixture of grayish-brown material from the original 
surface layer and of yellowish-brown clayey material 
formerly in the subsoil. Depth to underlying loose gravel 
and sand is dominantly 4 to 6 feet, but it ranges from 314 
to 10 feet. Mapped areas of this soil range from 2 to 10 
acres, 

Included with this soil in mapping are small areas of 
severely eroded soils and of slightly eroded soils. 

This Morley soil is subject to further erosion, and prac- 
tices that help to control erosion are needed. It is suited 
to all crops commonly grown in the county and is used 
mostly for hay, pasture, and row crops. Row crops are not 
grown intensively, however, because this soil is near soils 
on rolling and steep slopes that are not suited to intensive 
cropping. Capability unit ITIe-6. 

Morley silty clay loam, 2 to 6 percent slopes, severely 
eroded (MwB3).—This soil occupies breaks and ridges. 
Slopes are short and hummocky. Erosion has removed 
nearly all of the original surface layer of this soil (fig. 11). 
The plow layer is mostly yellowish-brown silty clay loam. 
In places the subsoil and limy glacial till are exposed. 

Included with this soil in mapping are small areas of 
moderately eroded soils. 

This Morley soil is subject to further erosion. It is very 
sticky when wet and becomes cloddy if worked when too 
wet. If practices that help to control erosion are applied, 
this soil is suited to all crops commonly grown in the 
county. Capability unit TITe-6. : 


Figure 11.—Morley silty clay loam, 2 to 6 percent slopes, severely 
eroded, in center area that lacks vegetation. 


Morley silty clay loam, 6 to 12 percent slopes, severe- 
ly eroded (MwC3).—This svil occupies breaks and ridges 
in the uplands. Erosion has removed nearly all of the 
original surface layer of this soil, and the plow layer 
is mostly yellowish-brown silty clay loam. In places the 
subsoil and limy glacial till are exposed. Loose gravel and 
sand are at a depth between 4 and 10 feet in areas asso- 
ciated with kames and eskers. Mapped areas of this soil 
range from 2 to 10 acres. 

Included with this soil in mapping are small areas of 
moderately eroded soils. 

This Morley soil is subject to further erosion. It is 
very sticky when wet and clods if worked when too wet. 
This soil is well suited to hay and pasture. Practices that 
control erosion are needed. Capability unit [Ve-6. 


Ockley Series 


The Ockley series consists of deep, nearly level and 
gently sloping, well-drained soils. These soils are on out- 
wash and terrace areas throughout the county. They 
formed in thin layers of loess and the underlying loamy 
outwash. The native vegetation was mixed hardwoods. 

In a representative profile the surface layer is about 7 
inches of dark grayish-brown silt loam. The next layer 
is dark-brown silt loam about 3 inches thick. The subsoil 
is about 39 inches of mostly brown firm clay loam and 
silty clay loam. The lower few inches, however, are dark 
reddish-brown gravelly loam. Brown and light yellowish- 
brown, stratified, calcareous gravel and sand are at a 
depth of 42 to 65 inches. 

Ockley soils are low in content of organic matter, The 
supplies of phosphorus and potassium are low. Available 
moisture capacity is high, and permeability is moderate. 
Runoff is very slow on the nearly level soils, but it is slow 
on the gently sloping soils. The plow layer is medium 
acid in areas that have not been limed. 

These soils are well suited to corn, soybeans, and fall- 
seeded small grains. Erosion is a major hazard on the 
sloping soils, but the nearly level soils have no important 
limitations. Crops on these soils respond well to lime and 
fertilizer. 

Representative profile of Ockley silt loam, 0 to 2 per- 
cent slopes, in a cultivated field; 150 feet west and 230 
feet north of the southeast corner of NE14 of sec. 10, 
T, 20\N.,.R.9 Bu: 

Ap—0 to 7 inches, dark grayish-brown (10YR. 4/2) silt loam; 
weak, fine and medium, granular structure; friable ; 
neutral; abrupt, smooth boundary. 

A2—7 to 10 inches, dark-brown (10YR 4/8) silt loam; mod- 
erate, fine and medium, granular structure; friable; 
slightly acid; clear, smooth boundary. 

B21t—10 to 21 inches, brown (7.5YR 4/4) silty clay loam; 
moderate, medium, subangular blocky structure; 
firm; thin dark-brown (7.5YR 3/2) clay films on 
some ped faces; strongly acid; gradual, wavy bound- 
ary. 

ittoot—St to 42 inches, brown (7.5YR 4/4) clay loam; mod- 
erate, medium, subangular blocky structure; firm; 
medium, dark-brown (7.5YR 3/2) clay films on most 
ped faces and in root channels; strongly acid; 
abrupt, wavy boundary. 

IIB3—42 to 49 inches, dark reddish-brown (5YR 3/3) grav- 
elly loam; weak, coarse, subangular blocky struc- 
ture; firm; dark reddish-brown (5YR 2/2) clay 
films on some ped faces, in voids, and in root chan- 
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nels; 7 percent cobblestones; neutral; 
ular boundary. 

IIIC—49 to 60 inches, brown (10YR 5/3) and light yellowish- 
brown (10¥R 6/4) stratified gravel and sand; single 
grain; loose; calcareous. 

The B horizon ranges from gravelly clay loam to silty clay 
loam in texture. The content of gravel in this horizon in- 
creases with depth. Tongues of material 3 to 10 inches wide 
extend from the lower B horizon to as deep as 8 feet into 
the C horizon, 

Ockley soils are deeper to loose gravel and sand than Fox 
soils. They lack the stratified sand and silt in the C horizon 
typical of Martinsville soils but occupy similar positions on 
the landscape. Unlike Miami soils, Ockley soils have cobble- 
stones in the lower part of the B horizon, 

Ockley silt loam, 0 to 2 percent slopes (OcA).—This 
soil has the profile described as representative of the 
series. Depth to underlying gravel and sand varies within 
short distances. Mapped areas of this soil range from 1 to 
10 acres. 

Included with this soil in mapping are small areas of 
soils that have a surface layer of loam. Also included are 
soils in concave areas that have a thicker surface layer 
than this soil. 

This Ockley soil is somewhat droughty during extended 
dry periods, ‘but it has few other important limitations. 
It is well suited to all crops commonly grown in the 
county. Capability unit I-1. 

Ockley silt loam, 2 to 6 percent slopes (OcB).—In 
this soil depth to the underlying gravel and sand varies 
within short distances, The mapped areas range from 1 to 
8 acres. 

Included with this soil in mapping are small areas of 
moderately eroded soils and of soils that have a surface 
layer of loam. 

This Ockley soil is subject to erosion and is droughty 
during long dry periods. If practices that control erosion 
are applied, this soil is well suited to all crops commonly 
grown in the county. In many places the areas ore farmed 
the same as larger areas of surrounding soils. Capability 
unit TTe—3. 


abrupt, irreg- 


Pewamo Series 


The Pewamo series consists of deep, nearly level, very 
poorly drained soils. These soils formed in glacial till on 
flats and in upland depressions in the northern two-thirds 
of the county. The native vegetation was mixed hard- 
woods, swamp grasses, and sedges. 

In a representative profile the surface layer is about 12 
inches of very dark gray silty clay loam. The subsoil is 
about 33 inches thick and is gray, mottled, and firm. It 
is mainly silty clay in the upper 22 inches and silty clay 
loam below. The underlying material is grayish-brown 
and pale-brown, firm, calcareous clay loam. 

Pewamo soils are high in content of organic matter. 
Supplies of phosphorus and potassium are low. Available 
moisture capacity is high, and permeability is slow. Run- 
off is very slow, and water ponds on the surface in places. 
The plow layer is neutral in areas that have not been 
limed, 

If drained, these soils are well suited to corn, soybeans, 
and small grains. Crops on these soils respond well to 
fertilizer, and fertility levels can be built up over a 
period of time and easily maintained, Lime is not needed. 
‘Wetness is the major limitation. 


Representative profile of Pewamo silty clay loam in a 
cultivated field; 264 feet east and 65 feet south of the 
northwest corner of SW1, sec. 9, I’. 22 N., R. 10 E.: 


Ap—O to 6 inches, very dark gray (10YR 3/1) silty clay 
loam; moderate, medium, granular structure; fri- 
able; neutral; abrupt, smooth boundary. 

Al—6 to 12 inches, very dark gray (10YR 3/1) heavy silty 
elay loam; moderate, medium, subangular and an- 
gular blocky structure; firm; neutral; clear, smooth 
boundary, 

B2itg—12 to 19 inches, gray (N 5/0) silty clay; common, 
medium, distinet, yellowish-brown (10YR 5/4) mot- 
tles; strong, medium, angular blocky structure; firm; 
thin dark-gray (N 4/0) clay films on some ped faces; 
neutral; clear, smooth boundary, 

B22tg—19 to 84 inches, gray (N 5/0) silty clay; common, 
medium, distinct, light olive-brown (2.5Y 5/4) mot- 
tles; strong, medium, angular blocky structure; firm; 
thin yery dark gray (N 4/0) clay films on all ped 
faces; neutral; clear, smooth boundary. 

B23tg—34 to 45 inches, gray (N 5/0} heavy silty clay loam; 
many, medium, distinct, yellowish-brown (10YR 5/6) 
mottles; moderate, medium and coarse, subangular 
blocky structure; firm; thin dark-gray (N 4/0) clay 
films on many ped faces; a few round black (LOYR 
2/1) manganese nodules; neutral; clear, wavy 
boundary. 

Cg—-45 to 60 inches, grayish-brown (10YR 5/2) and pale- 
brown (10YR 6/3) clay loam; massive; firm; a few 
glacial pebbles; calcareous. 

The dark-colored A horizon is 10 to 15 inches thick. The B 
horizon ranges in texture from silty clay to silty clay Joam, 
The C horizon is clay loam or silty clay loam and is cal- 
careous. It is 40 to 55 inches below the surface. 

Pewamo soils have a finer textured B horizon than Brooks- 
ton soils and lack the loam and silt loam till in the © horizon 
typical of those soils, but they occupy similar positions on the 
landscape. They lack the sandy material in the lower B hori- 
zon and the stratified © horizon typical of Rensselaer soils, 


Pewamo silty clay loam (0 to 2 percent slopes) (Pe}.— 
This soil occupies most of the depressional and. broad flat 
upland areas in the northern two-thirds of the county. 
It has the profile described as representative of the series. 
‘Thin strata of silt or sand 1 to 4 inches thick are present 
in places in the lower part of the subsoil. The mapped 
areas of this soil range from 2 to 80 acres or more. Some 
areas occupy narrow depressions that extend into higher 
lying upland soils. Other areas occupy large, continuous, 
broad flats (fig. 12). 

Included with this soil in mapping are small areas that 
have an accumulation of moderately dark colored mate- 
rial on the surface. Also included are small areas that are 
very dark gray to a depth of 18 inches. Other small areas 
consist. of somewhat poorly drained Blount soils. 

This Pewamo soil is used intensively for crops, though 
wetness is a major limitation, If this soil is drained, “it 
is well suited to all crops commonly grown in the county. 
Capability unit [Iw-1. 

Pewamo silty clay loam, stratified substratum (0 
to 2 percent slopes) (Pf.—This soil ocenpies areas in lake- 
beds, mostly in the northern two-thirds of the county. 
Stratified layers of silt loam and light silty clay Joam 
are at a depth of 42 to 78 inches. The mapped areas of 
this soil range from 1 to 30 acres or more. 

Inelnded with this soil in mapping are small areas of 
very poorly drained Kokomo soils. 

This Pewamo soil is used intensively for crops, though 
wetness is a major limitation (fig. 18). If this soil is 
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Figure 12—Typical area dominantly of Pewamo silty clay loam 
used intensively for corn. The residences in background are part of 
a subdivision. 


Figure 13.—Low-lying depressional areas of Pewamo silty clay 

loam, stratified substratum, are identified by dark vegetation in 

open area of Blount and Pewamo soils. Ponding has killed the 
wheat that formerly was in these low-lying areas. 


drained, it is well suited to all crops commonly grown in 
the county. Capability unit IIw-1. 

Pewamo and Brookston silt loams, overwash (0 to 2 
percent slopes) (Pk)—These soils (fig. 14) occupy depres- 
sions in uplands, outwash areas, and terraces throughout 
the county. The mapped areas range from 1 to 10 acres in 
size. 

Pewamo silt loam makes up about 60 percent of this 
mapping unit. This soil is in the northern two-thirds of 
the county. It has a recently deposited mantle of alluvium 
consisting of moderately dark colored silt loam. This 
mantle generally is 12 to 16 inches thick, but it ranges 


Figure 14—Pewamo and Brookston silt loams, overwash, is in 
center. Eroded material washed from higher lying surrounding 
soils was source of the overwash. 


between 10 and 20 inches in thickness. In a few areas 
gravel and sandy material are at a depth of about 4 feet. 

Brookston silt loam makes up about 35 percent of this 
mapping unit. This soil is in the southern third of the 
county. It also has a recently deposited mantle of alluvial 
outwash similar to that on the Pewamo soil. The subsoil 
is about 38 inches of firm clay loam and silty clay loam. 
The upper part is dark-gray material that has brown 
mottles, The lower part is olive-gray material that has 
yellowish-brown mottles. The underlying material gen- 
erally is grayish-brown loam, but in places gravel and 
sandy material are at a depth of about 4 feet. 

Included with this unit in mapping, and making up 
the remaining 5 percent of the acreage, are small areas 
of typical Pewamo and Brookston soils. 

Soils in this mapping unit are well suited to corn, soy: 
beans, and similar row crops, though wetness is a major 
limitation. Many areas are difficult to drain, and crops 
frequently are damaged because of ponded water. Areas 
of these soils are small, and in many places they are 
farmed the same as surrounding soils. Capability unit. 
IIw-1. 


Rensselaer Series 


The Rensselaer series consists of deep, nearly level, 
very poorly drained soils. These soils are in depressional 
areas in lakebeds, sluiceways, and valley trains through- 
out the county. They formed in sandy and silty la- 
custrine sediment. The native vegetation was mixed 
hardwoods, swamp grasses, and sedges. 

In a representative profile the surface layer is very 
dark gray and very dark brown silty clay loam about 
12 inches thick. The subsoil is about 29 inches thick. It 
js dominantly mottled, gray and dark-gray, firm clay 
loam, but the lower few inches consist of strong-brown 
silt mottled with gray. The underlying material is dark- 
brown, grayish-brown, and gray fine sand, silt, and silty 
clay loam. This stratified lacustrine material is calcareous. 

The Rensselaer soils are high in content of organic 
matter. The supplies of available phosphorus and _potas- 
sium are low. Available moisture capacity is high, and 
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permeability is slow. Runoff is very slow, and water is 
ponded on the surface in places. The plow layer is neutral 
in areas that have not been limed. 

These soils are well suited to corn, soybeans, and 
small grains, though wetness is a major limitation. Fer- 
tility levels can be built up and easily maintained. 
Crops on these soils respond well to fertilizer. Lime is 
not needed. 

Representative profile of Rensselaer silty clay loam 
in a cultivated field; 66 feet south and 66 feet east of 
the center of see. 11, T. 21 N., R.9 E.: 


Ap--0 to 6 inches, very dark gray (10YR 3/1) light silty clay 
Joam; moderate, medium and coarse, granular struc- 
ture; friable; neutral; abrupt, smooth boundary. 

A1l2—6 to 12 inches, very dark brown (10YR 2/2) light silty 
clay loam; common, fine, distinct, dark-brown (7.5YR 
4/4) mottles; moderate, medium, subangular blocky 
structure; friable to firm; neutral; abrupt, smooth 
poundary. 

B2ltg--12 to 17 inches, dark-gray (1OYR 4/1) light silty clay 
Joam; muny, fine, distinct, dark-brown (7T5YR 4/4) 
mottles; moderate, fine, subangular blocky structure ; 
firm; 1 percent pebbles and silt; thin very dark 
brown (10YR 2/2) clay films on some ped faces; 
neutral; gradual, smooth boundary, 

B22tg—17 to 29 inches, dark-gray (N 4/0) heavy clay loam; 
many, medium, distinct, dark-brown (7.5Y¥R 4/4) 
mottles; moderate, fine and medium, subangular 
blocky structure; firm; thin dark grayish-brown 
(2.5Y 4/2) and grayish-browu (10YR ) clay 
films on many horizontal and verticul ped faces; 1 
percent gravel; neutral; gradual, smooth boundary. 

H2e3tg—-29 ta 84 inches, gray (N 6/0) elay loam; many, 
medium, distinet, strong-brawn (7.5YR 5/8) mottles ; 
moderate, medium, subangular blocky structure; 
firm; thick olive-gray (5Y 5/2) and olive (5Y 5/8) 
clay films on many horizontal and vertical ped faces ; 
a few very dark gray (10YR 3/1) organic films in 
root channels; neulral; gradual, wavy boundary, 

B3—84 to 41 inches, strong-brown (7.5YR 5/8) silt; many, 
medium, distinct, gray (N 6/0) mottles; weak, medi- 
um and coarse, subangular blocky structure; friable: 
common dark-gray (N 4/0) organic films in root 
channels and cra ; a few yellowish-red (SYR 4/6) 
splotches throughout the horizon; neutral; abrupt, 
wavy boundary. 

C1—41 to 47 inches, dark-brown (7.5YR 4/4) silt loam; thin 
strata and pockets of fine sand; many, medium, dis- 
tinct, gray (N 5/0) mottles; friable; massive; cal- 
eareous; abrupt, wavy boundary. 

TIC2—47 to 60 inches, § ish-brown (2.5¥Y 5/2) and gray 
(2.5Y 5/0) silty clay loam; many, medium, distinct, 
strong-brown ( R 5/6) mottles; mas e; firm; 
common, very dark gray (N 3/0) organic and. silty 
material in cracks; calcarcous, 


The A horizon ranges from 10 to 18 inches in thickness. 
The B horizon is dominantly clay loam, but the upper part 
is mostly silty clay loam and the lower part ranges from silt 
to loam, ‘The © horizon is stratified fine sand and silt. It con- 
tains gravel in places. In places gravel and sand of com- 
mercial potential are at a depth below 5 to 6 feet. 

Rensselaer soils are underlain by lacustrine sediment, un- 
like Brookston soils, which are underlain by glacial till. They 
are deeper than Sebewa soils and lack the pebbles in the 
lower part of the PB horizon and the gravel and sand in the 
C horizon typical of those soils. They do not have so much 
clay in the B horizon as the Pewamo soils. 


Rensselaer silty clay loam (0 to 2 percent slopes) 
(Rc) —This is the only Rensselaer soil mapped in the 
county. In places gravelly material is intermixed with 
material in the substratum. Mapped areas of this soil 
range from 2 to 30 acres or more. 
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TIneluded with this soil m mapping are small areas of 

soils that have a medium-textured surface layer, Also 
included are small areas of very poorly drained Brooks- 
ton and Kokomo soils. 
This Rensselaer soil is used intensively for crops, 
though wetness is a major limitation. The soil is sticky 
and clods form if it is worked when too wet. If this soil 
is drained, it is well suited to all crops commonly grown 
in the county. Capability unit Tw-1. 


Ross Series 

The Ross series consists of deep, nearly level, well- 
drained. soils on flood plains along the Mississinewa and 
White Rivers. The soils formed in silty and loamy 
stream sediment of recent origin. The native vegetation 
was scattered mixed hardwoods and prairie grasses. 

In a representative profile the surface layer is about 
30 inches of silt loam. ‘The upper 25 inches is very dark 
brawn, and the lower 5 inches is very dark grayish 
brown. Below is very dark grayish-brown and dark- 
brown, friable, caleareous silt loam. 

The Ross soils are high in content of organic matter 
and in natural fertility. Available moisture capacity is 
high, and permeability is moderate. Runoff is slow. Re- 
action is nentral to mildly alkaline throughout. 

These soils are subject to annual flooding for short 
periods. They therefore are better suited to corn and 
soybeans than to fall-seeded small grains. Crops on these 
soils respond well to fertilizer. Lime is not needed. 

Representative profile of Ross silt loam in a culti- 
yated field; 790 feet north and 1,180 feet east of the 
southeast. corner of SW14 sec. 1, T. 19 N., R. 8 E.: 


Ap--O to 7 inches, very dark brown (1OYR 2/2) silt loam; 
weak, medium, granular structure; friable; mildly 
alkaline (a few calcareous shells); abrupt, smooth 
boundary. 

A12—7 to 25 inches, very dark brown (10¥R 2/2) silt loam; 
moderate, coarse, granular structure; friable; a few 
sand pockets in voids and root channels; mildly 
alkaline (a few calcareous shells); abrupt, smooth 
boundary. 

A12—25 to 30 inches, very dark grayish-brown (10¥R 3/2) 
silt loam; moderate, fine, granular structure ; friable ; 


many, fine, dark reddish-brown (5YR 8/3) iron 
stains; moderately alkaline (calcareous); clear, 


smooth boundar, 

C—80 to 60 inches, very dark grayish-brown (10YR 2/2) and 
dark-brown (10YR 3/3) silt loam; massive; friable; 
a few sand grains worm and root channels; mod- 
erately alkaline (calcareous). 

The Ap horizon ranges from black to very dark gr 
prown. Its texture is silt loam, but in places the materi 
contains cnough nd to make it feel gritty. In places these 
soils are dark ¢ sh brown or dark brown below a depth 
of 24 to 50 inches. Depth to loose sand and gravel ranges 
from 36 to 50 inches. An appreciable amount of sand occurs 
throughout the profile. . 

Rozs soils are darker colored throughout than Genesee 
soils, and in places they occupy somewhat higher areas in the 
flood plain. They are not so gray as Shoals soils, and they 
lack the brown and gray mottles below the surface Jayer 
typical of those soils. 

Ross silt loam (0 to 2 percent slopes) (Ro)—This is 
the only Ross soil mapped in the county. It is on flood 
plains in slightly higher areas than surrounding soils on 
the flood plain. In places thin lenses of loam, sandy loam, 
or silty clay loam occur below a depth of 2 feet. 
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Included with this soil in mapping are small areas of 
well-drained Genesee soils. Also included are small areas 
of soils that have mottling below a depth of 18 inches. 

This soil is well suited to such cash crops as corn and 
soybeans. It is subject to occasional flooding, but it has 
few other important limitations. In some years late 
planting or replanting is necessary. Capability unit J-2. 


Sebewa Series 


The Sebewa series consists of nearly level to depres- 
sional, very poorly drained soils that are moderately deep 
over stratified gravel and sand. These soils are in valley 
trains and in terraces throughout the county. 

In a representative profile the surface layer is about 8 
inches of very dark gray and black light silty clay loam. 
The subsoil is about 25 inches of very dark gray, dark 
gray, and gray silty clay loam and clay loam that is 
mottled and firm. The underlying material is gray and 
dark-brown, calcareous gravel and sand. 

The Sebewa soils are high in content of organic mat- 
ter. The supplies of available phosphorus and potassium 
are low. Available moisture capacity is low or moderate, 
and permeability is moderate. Runoff is very slow, and 
water ponds on the surface in places. The plow layer 
is neutral in areas that have not been limed. 

These soils are well suited to corn, soybeans, and small 
grains, though wetness is a major limitation. Crops on this 
soil respond well to fertilizer. Lime is not needed. 

Representative profile of Sebewa silty clay loam in a 
cultivated field; 130 feet west and 400 feet north of the 
southeast corner of SWI, sec. 19, T. 22 N., R. 11 E.: 


Ap—O to 6 inches, very dark gray (10YR 3/1) light silty clay 
loam; moderate, fine and medium, granular struc- 
ture; friable; neutral; abrupt, smooth boundary. 

Al12—6 to 8 inches, black (10YR 2/1) light silty clay loam; 
moderate, coarse, subangular blocky structure; firm; 
neutral; abrupt, smooth boundary. 

B21tg—8 to 11 inches, very dark gray (10¥R 3/1) silty clay 
loam that is very dark grayish brown (10YR 3/2) 
rubbed; common, fine, distinct, dark-brown (T.5Y¥HK 
4/4) mottles; moderate, fine and medium, subangular 
blocky structure; firm; a few dark reddish-brown 
(2.5YR 38/4) stains in root channels; thin black 
(10¥R 2/1) clay films and organic films on many 
vertical and horizontal ped faces; neutral; clear, 
smooth boundary. 

B22tg—i1 to 15 inches, very dark gray (10YR 3/1) silty clay 

loam ; common, medium, distinct, dark reddish-brown 

(5¥YR 3/4) mottles; moderate, medium, angular and 

subangular blocky structure; firm; less than 1 per- 

eent coarse fragments; a few dark-brown (10YR 

8/3) clay films on many horizontal and vertical ped 

faces and in root and worm channels; neutral; 

abrupt, smooth boundary. 

15 to 24 inches, dark-gray (10YR 4/1) clay loam; 

many, medium, distinct, dark-brown (7.5¥R 4/4) 

mottles; moderate, medium, subangular blocky struc- 

ture; firm; medium dark-brown (10YR 38/8) clay 

films on many vertical and horizontal ped faces; 2 

percent gravel; neutral; clear, wavy boundary. 

B24tg—24 to 33 inches, gray (10YR 5/1) clay loam; common, 
fine, distinct, dark-brown (7.5YR 3/2) mottles; mod- 
erate, coarse, subangular blocky structure; firm; 
medium dark-brown (10¥R 3/3) clay films on many 
vertical and horizontal ped faces; 2 percent gravel; 
neutral; abrupt, wavy boundary. 

Iic—83 to 60 inches, gray (1O0¥YR 5/1) and dark-brown 
(7.5YR 4/2) stratified gravel and sand; single grain; 
loose; calcareous. 


B238tz- 


The Ap horizon is clay loam or is light silty clay loam that 
in places contains enough sand to make it feel gritty. The 
profile is very dark gray or black to a depth of 10 to 15 
inches. The B horizon is clay loam or gravelly clay loam in 
the lower part. The C horizon is loose gravel and sand. It is 
at a depth of 24 to 40 inches. 

Sebewa soils lack the silt and clayey material in the C 
horizon typical of the stony subsoil phases of the Brookston 
soils. They have a coarser textured B horizon than the Pe- 
wamo, stratified substratum, soils, and their C horizon lacks 
the lacustrine silt and clayey material typical of those soils. 
Their B horizon is coarser textured in the lower part than 
that in Rensselaer soils, and they lack the C horizon of sand 
and silt typical of those soils. 


Sebewa silty clay loam (0 to 2 percent slopes) (Se].— 
This soil occupies low areas associated with small streams 
and old glacial channels. In many places the subsoil is 
gravelly in the lower part. Depth to underlying loose 
gravel and sand varies within short distances, 

Included with this soil in mapping are small areas of 
soil that has a surface layer of heavy silt loam. Also 
included are small areas of very poorly drained Brooks- 
ton silty clay loam, stony subsoil. 

This Sebewa soil is well suited to all crops commonly 
grown in the county, though wetness is a major limitation. 
In places coarse gravel and boulders hinder farming 
operations and the installing of tile drains. Capability 
unit TIw-4. 


Shoals Series 


The Shoals series consists of deep, nearly level, some- 
what poorly drained soils on flood plains. These soils 
formed in silty and loamy sediment laid down recently by 
streams, The native vegetation was mixed hardwoods. 

In_a representative profile the surface layer is dark 
grayish-brown silt loam about 12 inches thick, The sub- 
soil is about 18 inches of mottled dark grayish-brown and 
grayish-brown, friable silt loam, The underlying material 
is mottled grayish-brown and dark yellowish-brown, cal- 
careous silty clay loam. 

The content of organic matter is low in Shoals soils. 
Natural fertility is high, Available moisture capacity is 
high, and permeability is moderate. Runoff is slow. 

Shoals soils are better suited to such crops as corn and. 
soybeans than to fall-seeded small grains. Wetness is a 
major limitation, and the soils are subject to annual 
flooding for short periods, Crops on these soils respond 
to fertilizer. Lime is not needed. 

Representative profile of Shoals silt loam in a culti- 
vated field; 115 feet east and 725 feet south of the north- 
west corner of NE, sec. 21, T, 21 N., R. 11 E.: 

Ap—O to G inches, dark grayish-brown (10YR 4/2) silt loam: 
moderate, medium and coarse, granular structure}; 
friable; neutral; abrupt, smooth boundary. 

Al12—6 to 10 inches, dark grayish-brown (10YR 4/2) silt 
loam; common, fine, distinct, brown (7.5YR 4/4) 
mottles; moderate, coarse and very coarse, granular 
structure; friable; neutral; abrupt, smooth bound- 
ary. 

AJ3—10 to 12 inches, dark grayish-brown (10¥R 4/2) silt 
loam; common, fine, distinct, brown (7.5YR 4/4) 
mottles; weak, thick, platy structure parting to mod- 
erate, coarse, granular; friable; thin grayish-brown 
(10¥R 5/2) silt films on cracks and in root channels; 
neutral; abrupt, smooth boundary. 
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B2lg-—-12 to 20 inches, dark grayish-brown (10YR 4/2) silt 
loam; many, fine, distinet, yellowish-red (SYR 4/6) 
mottles; very weak, coarse, prismatic structure and 
massive; friable; thin grayish-brown (10YR 5/2) 
silt films on cracks and along root channels; mildly 
alkaline; abrupt, wavy boundary. 

B22g—20 to 30 inches, grayish-brown (10YR 5/2) heavy silt 
loum; many, medium, distinct, yellowish-red (SYR 
4/6) and dark reddish-brown (SYR 3/4) mottles; 
very weak, coarse, prismatic structure to massive; 
friable; medium gray (10YR 5/1) silt films in worm 
channels and in root channels; a few, very dark 
brown (10YR 2/2), manganese concretions; mildly 
alkaline; clear, wavy boundary. 

C1g—30 to 39 inches, grayish-brown (10YR 5/2) light silty 
clay loam; many, medium, distinct, brown (10¥R 
4/3) and strong-brown (7.5YR 5/6) mottles; mas- 
sive; friable to firm; medium gray (10YR 5/1) silt 
films in cracks and root channels; mildly alkaline; 
abrupt, smooth boundary. 

IIC2—39 to 60 inches, dark yellowish-brown (10YR 4/4) 
silty clay loam; massive; firm; medium to thick gray 
(1OYR 5/1) clay films in many cracks and root chan- 
nels; 8 percent gravel; caleareous. 


The Ap horizon ranges from dark grayish brown to grayish 
brown in color. The underlying horizons are silt loam, loam, 
or silty clay loam. 

These soils are outside the defined range of the Shoals 
series in that they are slightly calcareous. They are enough 
alike the Shoals series in composition and behavior that a 
new series is not warranted, 

Shoals soils are not so well drained nor so brown as 
Genesee and Ross soils. They occupy somewhat. higher areas 
than Sloan soils, and they are lighter colored and are not so 
poorly drained as those soils, 

Shoals silt loam (0 to 2 percent slopes) (Sh).—This is 
the only Shoals soil nippe! in the county. Most areas 
are long and narrow and are along smaller streams, but 
areas of this soil are along streams throughout the county. 
The mapped areas range from 1 to 10 acres. Texture of 
this soil varies throughout, and the sequence and thick- 
ness of the layers change within short distances. 

Tneluded with this soil in mapping are small areas of 
soils that have a surface layer of loam and silty clay 
loam. Also included are small areas that have limy glacial 
till at a depth of 4 to 6 feet. Other small areas consist of 
very poorly drained Sloan soils. 

This soil is subject to frequent overflow from nearby 
streams, and in some years replanting or late planting is 
necessary. Nevertheless, row crops can be grown year 
after year. Capability unit IIw-7. 


Sloan Series 


The Sloan series consists of deep, nearly level, very 
poorly drained soils. These soils formed in recent loamy 
and silty stream sediment, They are on flood plains that 
are depressional in places. The native vegetation was 
mixed hardwoods, swamp grasses, and sedges. 

In a representative profile the surface layer is about 
18 inches of very dark gray silt loam. The subsoil is 
mottled, dark-gray firm clay loam that is calcareous. The 
underlying material is mainly stratified silt loam and 
loamy sand, but it includes clay in places. 

Sloan soils are high in content of organic matter and 
in natural fertility. Available moisture capacity is high, 
and permeability is moderately slow. Runoff is very slow. 

These soils are wet and are subject to annual flooding 
for short periods. They are better suited to such crops as 


corn and soybeans than to fall grains. Crops on these soils 
respond well to fertilizer. Lime is not needed. ; 

Representative profile of Sloan silt loam in a cultivated 
field; 858 feet north and 330 feet west of the southeast 
corner of NE1,4 sec. 19, T. 20 N., 3. 10 E.: 


Ap—0 to 8 inches, very dark gray (10YR 3/1) silt loam; 
moderate, medium and coarse, granular structure; 
friable; mildly alkaline; abrupt, smooth boundary. 

A12—8 to 13 inches, very dark gray (1OYR 3/1) silt loam; 
weak, medium, subangular blocky structure; friable; 
mildly alkaline; clear, smooth boundary. 

B21g—18 to 19 inches, dark-gray (1OYR 4/1) light clay loam; 
common, finc, distinct, dark yellowish-brown (10YR 
4/4) mottles; weak, fine, subangular blocky struc- 
ture; friable; a few black (10YR 2/1) organic films 
on some ped faces; many marine remains; mildly 
alkaline (a few calcareous shells); clear, smooth 
boundary. 

B22g—19 to 26 inches, dark-gray (10YR 4/1) clay loam; 
Imany, medium, distinct, brown (7.5YR 4/4) mottles; 
weak, fine and medium, subangular blocky structure; 
friable; thin, very dark gray (10YR 38/1), organic 
films and clay films on some ped faces and in voids; 
a few marine remains that are calcareous; mildly 
alkaline; abrupt, smooth boundary. 

C1--26 to 87 inches, gray (10YR 5/1) silt loam; many, medi- 
un, distinct, brown (LOYR 4/3) and brown to dark- 
brown (7.5YR 4/4) mottles; massive; friable; many 
remains of small shells; calcareous; abrupt, smooth 
boundary, 

IIC2--87 to 60 inches, gray to light-gray (1OYR 6/1) and 
pale-brown (10¥R 6/3) loamy sand; silt and clay 
pockets in places; massive to single grain; friable; 
black (10¥R 2/1) organic pockets in voids. 

The Ap horizon is very dark gray to very dark brown in 
color. The A horizon is silt loam, heavy silt loam, or light 
silty clay loam 10 to 14 inches thick, Reaction in this horizon 
is neutral and mildly alkaline. Small calcareous shells are 
present in places throughout all horizons. 

These soils are outside the defined range of the Sloan series 
in that they are slightly calcareous. They are enough like the 
Sloan series in composition and behavior that a new series is 
not warranted. 

Sloan soils have a less developed B horizon than Sebewa 
soils. They are more poorly drained than Shoals soils and are 
grayer than those soils. 


Sloan silt loam (0 to 2 percent slopes) (Sn).—This is 
the only Sloan soil mapped in the county. It is on low 
flood plains along streams throughout the county. Most 
areas are along the smaller streams and are narrow and 
Jong. The mapped areas range from 2 to 10 acres. The 
surface layer is moderately alkaline and calcareous in 
areas within 50 to 100 feet from the streams. Farther 
away the surface layer is neutral or mildly alkaline and 
noncaleareous. 

Included with this soil in mapping are small areas of 
soil that has a surface layer of silty clay loam. Also 
included are small areas of somewhat poorly drained 
Shoals soils. 

This Sloan soil is in low areas where excess water from 
higher areas collects, It also is subject to frequent over- 
flow from nearby streams. Such row crops as corn and 
soybeans can be grown intensively. Flooding in spring, 
however, makes replanting or late planting necessary in 
some years. Capability unit IIIw-9. 


Wallkill Series 


The Wallkill series consists of deep, very poorly 
drained soils. These soils formed in about 20 inches of 
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recent silty mineral material laid down over thick 

deposits of organic material, These soils occupy large 

depressions in cutoffs and small pockets throughout the 
county. The present vegetation 1s hardwoods and grasses 
that tolerate wetness, 

In a representative profile the upper 17 inches is dark 
grayish-brown silt loam. The underlying material is black, 
dark reddish-brown, and olive muck, 

Wallkill soils are low in content of organic matter. 
Natural fertility is high in the mineral layers. Available 
moisture capacity is very high, and permeability is mod- 
erate, Runoff is very slow, and in places water ponds on 
the surface during wet seasons. The plow layer is neutral 
in areas not limed. 

These wet soils are better suited to such crops as corn 
and soybeans than to small grains that are seeded in fall 
ov early in spring. Crops on them respond well to ferti- 
lizer, Lime is not needed. 

Representative profile of Wallkill silt loam in a culti- 
vated field; 990 feet north and 235 feet west of the 
southeast corner sec. 84, T, 22 N., R. 11 E.: 

Ap— to 5 inches, dark grayish-brown (10YR 4/2) silt loam; 
inoderate, fine and medium, granular strueture; fri- 
able; neutral; abrupt, smooth boundary. 

to 15 inches, dark grayish-brown (1OYI? 4/2) silt 

loam ; moderate, medium and coarse, granula TC 

ture; friable; black (10Y¥R 2/1) material intermixed 
in lower part by action of worms; neutral; abrupt, 
smooth boundary, 

C2—15 to 17 inches, black (10YR 2/1) mucky silt loam; 
moderate, fine and medium, subangular blocky strue- 
ture; friable; thin dark gravish-brown (1OYR 4/2) 
silt films on surface of peds and in cracks; neutral; 
abrupt, smooth boundary. 

WOalb—t7 to 25 inches, dark reddish-brown (5YR 2/2) 
muck; moderate, thin and medium, platy structure; 
friable; slightly acid; clear, smooth boundary. 

TLOa2b--25 to 36 inches, black (5YR 2/1) muck; moderate, 
thin, platy structure; friable; 80 pereent undecom- 
posed twigs, stems, and sceds; slightly acid; clear, 
smooth boundary. 

36 to 60 inches, olive (SY 4/8) muek; weak, thin, 

platy structure; friable; a few identifiable plant 

fragments; neutral. 


Cc1—5 


T1Oadsb: 


The mineral layers consist of very dark grayish-brown to 
grayish-brown silt loam or light silty clay loam 10 to 20 
inches thick. Reaction in these arg ranges from neutral to 
moderately alkaline. In some ares the underlying organic 
Jayers contain low-grade marl; in others, layers of stratified 
minerals are below a depth of 48 inches. 

Vallkill soils lack the organic material in their upper 17 
s. Their uppermost layer con- 
that in Linwood soils. 

Wallkill silt loam (0 to 2 percent slopes) (We}.—This 
is the only Wallkill soil mapped in the county. Tt ocen- 
pies low depressional areas on outwash and terrace areas 
throughout the county. Thickness of the alluvium over 
the original buried soil of organic muck and peat ranges 
from 10 to 20 inches. Mapped areas of this soil range 
from 1 to 10 acres. 

Included with this soil in mapping are small areas of 
very poorly drained Carlisle and Jinwood soils. 

If drained, this soil is well suited to such row crops as 
corn and soybeans. Because of the low position of this 
soil, however, areas are difficult to dram. As a result, 

rater ponds on the surface and crops frequently are lost. 
Capability unit [Iw-7. 


Use and Management of the Soils 


This section explains the system of capability classifi- 
cation used by the Soil Conservation Service and de- 
scribes the management of the soils by capability units. 
Then predicted average acre yields of principal crops 
are given, and management of the soils for wildlife, 
recreation, and engincering is discussed. 

Woodland is not. a major resource in the county, and 
its management is not a part of this section. In 1958 only 
abont 7 percent of the county was in woodland, and the 
projected arnount for 1975 is about 5 percent. Most of 
the woodland is used as pasture or recreational areas or as 
sites for housing developments. 


Capability Grouping of Soils 


Capability grouping shows, in a general way, the suita- 
bility of soils for most kinds of field crops. The groups 
are made according to the limitations of the soils when 
used for field crops, the risk of damage when they are 
used, and the way they respond to treatment. The group- 
ing does not take into account major and generally expen- 
sive landforming that would change slope, depth, or 
other characteristics of the soils; does not take into 
consideration possible but unlikely major reclamation 
projects: and does not apply to rice, horticultural crops, 
or other crops requiring special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when used 
for other purposes, but this classification is not a substi- 
tute for interpretations designed to show suitability and 
limitations of groups of soils for range, for forest. trees, 
or engineering. 

In the capability system, all kinds of soils are grouped 
at three levels, the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

Caraniniry Orasses, the broadest groups, are designated 
by Roman numerals I through VITI. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use, defined ag follows: 


Class I soils have few limitations that restrict their 
use, 

Class II soils have moderate limitations that. reduce 
the choice of plants or that require moderate 
conservation. practices. 

Class III soils have severe limitations that rednee 
the choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that re- 
duce the choice of plants, require very careful 
management, or both. 

Class V soils (none in Delaware County) are not 
likely to erode but have other limitations, im- 
practical to remove, that limit their use largely 
to pasture, range, or wildlife, 

Class VI soils (none in Delaware County) have 
severe limitations that make them generally 
unsuited to cultivation and limit their use 
largely to pasture or range,. woodland, or 
wildlife. 

Class VIT soils have very severe limitations that make 
them unsuited to cultivation and that restrict 
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their use largely to pasture or range, woodland, 
or wildlife. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial plants 
and restrict their use to recreation, wildlife, or 
water supply, or to esthetic purposes. 


Cararitiry Stpcrasses are soil groups within one class; 
they are designated by adding a small letter, e, w, 8, or ¢, 
to the class numeral, for example, IIe, The letter ¢ shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; 2 shows that water 
in or on the soil interferes with plant growth or cultiva- 
tion (in some soils the wetness can be partly corrected by 
artificial drainage) ; s shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and ¢, not used 
in Delaware County and used in only some parts of the 
United States, shows that the chief limitation is climate 
that is too cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitiutions. Class V can contain, at 
the most, only the subclasses indicated by w, s, and ¢, 
because the soils in class V are subject to little or no ero- 
sion, though they have other limitations that restrict their 
use largely to pasture, range, woodland, wildlife, or 
recreation. 

Cavaniniry Units are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity 
and other responses to management. Thus, the capability 
unit is a convenient grouping for making many state- 
ments about management of soils. Capability units are 
generally designated by adding an Arabic numeral to the 
subclass symbol, for example, ITe-3 or IIe-6. Thus, in 
one symbol, the Roman numeral designates the capability 
class, or degree of limitation: the small letter indicates 
the subclass, or kind of limitation, as defined in the fore- 
going paragraph: and the Arabic numeral. specifically 
identifies the capability unit within each subclass. 


Management by Capability Units 


More than 81 percent of the total area in Delaware 
County is used for cultivated crops. The major crops 
grown are corn, soybeans, wheat, oats, hay, and pasture, 
but tomatoes and other special crops also are grown. 

Most soils in the county are wet, and artificial drainage 
is needed, Examples are Brookston silty clay loam and 
Pewamo silty clay loam. Tile and open ditches commonly 
are used to remove excess water, and surface drains and 
sod waterways are used to provide supplemental drainage. 

A. few of the soils, such as the Fox and Ockley, are 
droughty. Growing small grains or crops that mature 
early in the season and usmmg green-manure crops are 
effective practices on these soils. 

The sloping soils are likely to erode if cultivated. 
Examples are Miami silt Joam, 12 to 18 percent slopes, 
and Morley silt loam, 6 to 8 percent slopes, eroded. Among 
the effective ways of controlling erosion are plowing in 
spring, using a cropping system that includes mixtures 
of grasses and legumes, farming on the contonr, terracing, 
and _disking cornstalks and returning all other crop 
residues to the soils. These practices also help to main- 


tain the content of organic matter and_to keep the soil 
in. good tilth. A fall cover crop will help to protect the 
soil following a soybean crop. 

On all of the soils, lime and fertilizer should be applied 
in the amounts indicated by soil tests and field trials. 

In the pages that follow each of the capability units in 
Delaware County is described, and suggestions for the use 
and management of the soils in each unit are given. The 
units are not numbered consecutively, because not all of 
the units in the statewide system are represented in this 
county. The names of the soil series represented are men- 
tioned in the description of each unit, but this does not 
mean that all soils in a given series are in the unit. The 
names of all soils in any given unit can be found by 
referring to the “Guide to Mapping Units” at the back 
of this survey. 


Capability unit I-1 


This unit consists of deep, nearly level, well-drained, 
medium-textured soils of the Martinsville, Miami, and 
Ockley series. These soils formed in till on plains and 
terraces in the uplands. 

Runoff is slow on these soils, and the crosion hazard is 
none or slight. The available moisture capacity is high. 
Content of organic matter and natural fertility are low. 

These soils are suited to all crops commonly grown in 
the connty. Corn and soybeans are the main crops, but the 
soils are also suited to small grains, mixtures of grasses 
and Jeeumes, and to tomatoes and other special field crops. 
Corn can be grown year after year. 

Soils in this unit are easy to cultivate, and they respond 
well to good management, They are suited to many crop- 
ping systems. Maintaining the organic-matter content and 
fertility and improving tilth are the main concerns of 
management, 


Capability unit I-2 


This unit consists of deep, nearly level, well-drained, 
medium-textured soils of the Genesee and Ross series. 
These soils are on flood plains of major streams. ‘They are 
flooded occasionally carly in spring and late in fall. 

Runoff is slow on these soils. Available moisture capac- 
ity and natural fertility are high. The content of organic 
matter is low to medium in Genesee soils and high in 
Ross soils. Except for stream cutting, erosion is not a 
hazard. Tn most areas sediment accumulates gradually. 

These soils are well suited to such cash crops as corn 
and soybeans. Corn generally is grown year after year. 

Soils in this unit are easy to cultivate, and they respond 
well to good management. Small grains seeded in fall 
and grasses and legumes may be severely damaged during 
prolonged floods. 


Capability unit He-1 


This unit consists of deep, gently sloping, well-drained, 
medium-textured soils of the Miami series. Runoff is 
slow to medium on these soils, and the hazard of erosion 
is slight or moderate. Available moisture capacity is high. 
Natural fertility is low. 

Corn, soybeans, and small grains are the main crops 
grown on these soils. The soils are suited, however, to all 
crops commonly grown in the county. 
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Soils in this unit are easy to cultivate, and they respond 
well to good management. Several cropping systems are 
suited. Control of erosion, maintenance of fertility, and 
improvement of tilth and content of organic matter are 
the main concerns of management. 


Capability unit He-3 


This unit consists of deep, gently sloping, well-drained, 
medium-textured soils of the Martinsville and Ockley 
series. These soils are on outwash plains and terraces. 

Runoff is slow or medium on these soils, and erosion 
ig slight. Available moisture capacity is high. Natural 
fertility is low. 

These soils are suited to all crops commonly grown in 
the county. Corn, soybeans, and small grains are the main 
crops, and several cropping systems are suited. Control- 
ling erosion, maintaining fertility and content of organic 
matter, and improving tilth are the main concerns of 
management. Where feasible, contour farming can be 
used for control of erosion, 


Capability unit Ie-6 


This unit consists of deep, gently sloping, well-drained, 
medium-textured soils of the Morley serics. These soils 
occupy till plains and moraines on uplands. 

Runoff is slow or medium on soils of this unit, and the 
erosion hazard is slight or moderate. Available moisture 
capacity is high. Natural fertility is low. 

Some of these soils are slightly eroded, and others 
are moderately eroded. 'The slightly eroded soils are 
easy to cultivate and are in good tilth, but the moderately 
croded soils are somewhat more difficult to cultivate and 
are in poorer tilth. The moderately eroded soils have a 
higher content of clay in the plow layer than the slightly 
eroded ones. If the moderately eroded soils are worked 
when too wet or too dry, they become cloddy and pre- 
paring a seedhed is difficult. Under the same management, 
the slightly eroded soils tend to be slightly more produc- 
tive than the moderately eroded ones. 

The soils in this unit are suited to all crops commonly 
grown in the county. Corn, soybeans, and small grains are 
the main crops, and several cropping systems are suited. 
Crops on these soils respond well to good management. 

Controlling erosion, maintaining fertility and content 
of organic matter, and improving tilth are the main 
concerns of management, Where feasible, contour eulti- 
vation can be used to help control erosion. 


Capability unit He-9 


Fox silt loam, 2 to 6 percent slopes, is the only soil in 
this unit. This soil is moderately deep over gravel and 
sand and is well drained and slightly eroded. It occupies 
terraces, kames, eskers, and moraines in outwash areas. 

Runoff is low or medium on this soil. Natural fertility 
is low, and available moisture capacity is low or moder- 
ate. This soil is droughty during long dry periods. 

This Fox soil is suited to all crops commonly grown 
in the county. Corn, soybeans, small grains, and mixtures 
of grasses and legumes are the main crops. This soil is 
easy to cultivate, and it responds well to good manage- 
ment. It is suited to several cropping systems. The chief 
concerns of management are controlling erosion and main- 
taining the content of organic matter. 


Capability unit [e-12 


This unit consists of deep, gently sloping, somewhat 
poorly drained soils that are medium textured. These 
slightly eroded or moderately eroded soils are in the 
Blount series. 

Runoff is medium on soils of this unit. Permeability is 
slow, and available moisture capacity is high. Natural 
fertility is moderate. 

The slightly eroded soils are in good tilth and are easy 
to cultivate. The moderately eroded soils, however, are 
more clayey, are in poorer tilth, and are more difficult to 
cultivate. If the moderately eroded soils are worked when 
too wet or too dry, they become cloddy and preparing a 
seedbed is difficult. Under the same management, the 
slightly eroded soils are more productive than the moder- 
ately eroded ones. 

The soils in this unit are well suited to all crops 
commonly grown in the county, Corn and soybeans are 
the main crops, but tomatoes, small grains, and mixtures 
of grasses and legumes for hay and pasture also are 
grown. 

Wetness and the hazard of further erosion are the main 
concerns of management. Maintaining the content of 
organic matter and fertility are also concerns. Artificial 
drainage is needed for good growth of crops. 


Capability unit ITw-1 


This unit consists of deep, nearly level, poorly drained, 
mainly moderately fine textured soils of the Brookston, 
Kokomo, Pewamo, and Rensselaer series. Runoff is very 
slow on these soils, and some areas are ponded. The ero- 
sion hazard is none or slight. Permeability is slow, and 
available moisture capacity is high. Natural fertility is 
low. The content of organic matter is high. 

Corn and soybeans are the main crops grown on these 
soils, but arial grains, legumes, and tomatoes also are 
grown, All row crops commonly grown in the county 
are suited. Several cropping systems are suitable, and 
row crops can be grown year after year. 

The water table is at or near the surface of these soils 
in spring and late in fall. If worked when wet, the plow 
layer becomes cloddy and puddled. Installing suitable 
drainage systems and maintaining good tilth are the main 
concerns of management. The soils become warm earlier 
in spring if adequate drainage is provided, 


Capability unit ITw-2 


This unit consists of deep, nearly level, somewhat poorly 
drained, medium-textured soils of the Blount and Crosby 
series. These soils oceupy till plains on uplands. 

Runoff is slow on soils in this unit. The water table is 
near the surface early in spring and in winter in the 
nearly level soils, but it is at a greater depth in the gently 
sloping soils. Permeability is slow in all of these soils, 
and available moisture capacity is high. The content of 
organic matter is low. 

Soils in this unit are suited to all crops commonly 
grown in the county. Corn and soybeans are the main 
crops, but small grains, legumes, and tomatoes also are 
grown. Many cropping systems are suitable, and corn 
can be grown year after year. 

These soils are easy to cultivate. Wetness is the main 
concern of management, and drainage is needed for good 
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growth of crops. Maintaining the content of organic 
matter and preventing crusting of the surface layer are 
other concerns. 


Capability unit Ifw-4 


Sebewa silty clay loam is the only soil in this unit. 
This soil is in ‘depressions, in valley trains, in sluiceways, 
and in channels of small streams. It is moderately deep 
to sand and gravel, very poorly drained, and moderately 
fine textured. 

Runoff is very slow on this soil, and in places water 
ponds on the surface. The erosion hazard is none or 
slight. The water table is at or near the surface in winter 
and spring. In places the plow layer becomes cloddy 
and puddled if it is worked when wet, Permeability is 
moderate, and available moisture capacity is low or mod- 
erate, Content of organic matter is high. 

Corn and soybeans are the main crops, but this soil 
is suited to all crops commonly grown in the county. 
Several cropping systems are suited, and row crops can 
be grown year after year, 

Maintaining good tilth and constructing and main- 
taining suitable drainage systems that lower the water 
table are the main concerns of management. Adequate 
drainage is needed for good crop growth, Also, the soil 
warms earlier in spring if adequate ¢ drainage is provided, 


Capability unit Hw-7 


This unit consists of deep, nearly level, somewhat 
poorly drained to very poorly drained, mediwm-textured 
soils of the Shoals and Wallkill series. These soils are 
on. flood plains. 

Runoff is very slow on these soils, and in places water 
ponds on the surface. The hazard of erosion is none or 
slight, Permeability is moderate, and available moisture 
capacity is high and very high, The content of organic 
matter is low, “and natural fertility is high. 

These soils are suited to such cash grain crops as corn 
and soybeans. Corn generally is grown year after year, 
Many areas of these soils occupy long, narrow flood 
plains dissected by meandering streams. Such areas are 

_ not suited to row crops but are well suited to pasture and 
hay crops. Because of frequent flooding in fall, winter, 
and spring, tillable areas are suited only to row crops 
grown for cash. 

Soils in this unit are easy to cultivate, and they respond. 
well to good management. The water table is near or at 
the surface in winter and spring. Maintaining good tilth 
and constructing and maintaining suitable drainage sys- 
tems that lower the water table are the chief concerns of 
management, 


Capability unit ITw-10 


Linwood muck is the only soil in this unit. This soil 
is gently sloping and is very poorly drained. It is on 
flats and in depressions. 

Runoff is very slow on this soil, and in places water 
ponds on the surface. The erosion hazard is slight or none. 
Permeability is moderate, and available moisture capacity 
is very high. Content of organic matter is very high, and 
fertility is low. 

Linwood muck is well suited to grain and vegetable 
crops grown for cash, Corn is the main crop and is grown 
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year after year. Small grains also are grown, but Jess 
extensively. 

This soul is easy to cultivate, and it responds well to 
good management. Many cropping systems are suited. The 
main concern of management is providing drainage. Some 
aveas are 1 to 5 acres in size, however, and are difficult. to 
drain, These areas generally are farmed the same as 
surrounding larger areas of soils. 


Capability unit Hs-1 

Fox silt loam, 0 to 2 percent slopes, is the only soil in 
this unit. This soil occupies terraces, kames, eskers, and 
moraines, 

Runoff is very slow on this soil, and erosion is slight. 
Available moisture capacity is low or moderate. Content 
of organic matter and natural fertility are low. 

The soils in this unit are suited to all crops commonly 
grown in the county, Corn, soybeans, mixtures of grasses 
and legumes, and small grains are the main crops. Several 
cropping systems are suited, 

This soil is easy to cultivate. Maintaining fertility and 
content of organic matter are the chief concerns of man- 
agement, Also, this soil is droughty during extended dry 
periods, and crops on it are subject to damage because of 
lack of moisture. 


Capability unit [Te-1 


This unit consists of deep, gently sloping and moder- 
ately sloping, well-drained soils of the Miami series, 
These soils are on till plains in the uplands. They are 
medium textured and moderately fine textured, and they 
are moderately eroded or severely eroded. 

Runoff is medium to rapid on soils of this unit, and 
available moisture capacity is high. Content of organic 
matter is low, Natural fertility is low in the severely 
eroded soils and moderate in the moderately eroded soils. 

The soils in this unit are suited to all crops commonly 
grown in the county. Corn, soybeans, and small grains 
are the main crops, but hay and pasture crops also are 
grown. 

These soils respond well to good management. The 
main concerns of management are controlling erosion and 
maintaining natural fertility and content of or, ganic mat- 
ter, The moderately eroded soils are in good tilth, but the 
severely eroded soils are in poor tilth. If worked when 
wet, the severely eroded soils become cloddy and puddled. 
Where feasible, contour farming and stripcropping can 
be used to help prevent further erosion. These practices 
also help to increase the number of years that row crops 
can be grown in a cropping system, 


Capability unit ITe-6 


This unit consists of gently sloping to strongly sloping, 
well-drained, medium textured and moderately fine tex- 
tured soils of the Morley series. These soils are on 
uplands, The gently sloping soils are severely eroded, and 
the moderately sloping and strongly sloping soils are 
moderately eroded. 

Runoff 1s medium or rapid on soils in this unit. Avail- 
able moisture capacity is high. Content of organic matter 
is low, and fertility is low. 

The soils in this unit are suited to the cultivated crops 
commonly grown in the county, and they are well suited 
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to hay and pasture plants. Corn, soybeans, and small 
grains are the main crops, and several cropping systems 
are suited, 

The main concerns of management are controlling ero- 
sion, maintaining the content of organic matter and fertil- 
ity at a desirable level, and improving tilth, Tilth is poor 
in all soils in this unit, but it is better in the sloping soils 
than in the gently sloping ones. If these soils are worked 
when wet, the plow layer becomes cloddy and puddled. 
Where feasible, farming on the contour and striperopping 
can be used to control erosion. These practices also help 
to increase the number of years that row crops can be 
grown in the cropping system. 


Capability unit HIe-9 


This unit consists of moderately deep, gently sloping 
and moderately sloping, well-drained soils of the Fox 
series. These ontwash soils oceupy terraces, kames, eskers, 
and moraines. The gently sloping soils are moderately 
fine textured, and they are severely eroded. The moder- 
ately sloping soils are medium textured, and they are 
moderately eroded. 

Runoff is medium or rapid on soils of this unit. Content 
of organic matter and natural fertility are low. Available 
moisture capacity is low or moderate in the gently sloping 
soils and low in the moderately sloping ones. 

The soils in this unit are sulted to the cultivated crops 
commonly grown in the county, and they are well suited 
to grasses and legumes for hay and pasture, Corn, soy- 
beans, and small grains are the main crops. Corn and 
soybeans do not grow so well on. these soils, however, as 
on the other soils in the county. Several cropping systems 
are suitable for these soils. 

The main concerns of management are controlling ero- 
sion and maintaining the content of organic matter and 
fertility at a desirable level, These soils are droughty 
during extended dry periods, and the lack of moisture 
causes damage to crops. The gently sloping soils are in 
poor tilth, and they become cloddy and puddied if worked 
when wet. The moderately sloping soils are in good tilth. 
Where feasible, contour farming and stripcropping can 
be used to help prevent further erosion. These practices 
also help to increase the number of years row crops can 
be grown in the cropping system. 


Capability unit Hle-15 


Martinsville sandy loam, 6 to 12 percent slopes, eroded, 
is the only soil in this unit. This soil is deep, well drained, 
and moderately coarse textured. It is on outwash plains 
and terraces. Runoff is medium. Available moisture capac- 
ity is high. 

All crops commonly grown in the county can be grown 
on this soil, but the slope and sand content make the soil 
better suited to some crops than to others. This soil is 
well suited to small grains, grasses, and legumes and to 
pasture crops. Corn and soybeans are less well suited. 
Several cropping systems are suitable for this soil. 

The chief concerns of management are controlling ero- 
sion and maintaining the content of organic matter. This 


soil is droughty during extended dry periods. Where 
feasible, contour farming and striperopping can be used 


to help prevent further erosion. These practices also help 


to increase the number of years row crops can be grown 
in the cropping system, 


unit [1Tw-8 


Carlisle muck is the only soil in this unit. This soil is 
nearly level and is very poorly drained. It is on flats and 
in depressions. 

Runoff is very slow on this soil, and in places water 
ponds on the surface. The hazard of erosion is none to 
slight. Permeability is moderately rapid, and available 
moisture capacity is very high. Content of organic matter 
is very high, and fertility is low. 

If drained, this soil is well suited to vegetables and to 
other row crops. Small grains also are suited but are not 
grown so extensively. Row crops can be grown year after 
year. 

This soil is easy to cultivate and responds well to good 
management. The chief concern of management is pro- 
viding drainage. 


Capability unit HTw-9 


Sloan silt loam is the only soil in this unit. This soil is 
nearly level and is very poorly drained. It is on flood 
plains. 

Runoff is very slow on this soil, and in places water 
ponds on the surface. The hazard of erosion is none or 
slight. Permeability is moderately slow, and available 
moisture capacity is high. Content of organic matter and 
natural fertility are high. 

The chief concerns of management are providing drain- 
age and maintaining good tilth. Tf the soil is drained, 
it is well suited to corn and soybeans, which are the main 
erops grown, Frequent overflow from nearby streams 
makes this soil poorly suited to small grains and_ to 
grasses and legumes. The overflow occurs mostly in spring 
and late in fall. 


Capability unit IVe-1 


This unit consists of deep, moderately sloping and 
strongly sloping, well-drained soils of the Miami series. 
These soils are medium textured and moderately fine tex- 
tured. They occupy till plains on uplands. The moder- 
ately sloping soils are severely eroded, and the strongly 
sloping soils are slightly eroded. 

Runoff is medium on the moderately sloping soils and 
rapid on the strongly sloping ones. Available moisture 
capacity is high in all of the soils. Content of organic 
matter and natural fertility are low. 

Suitable cropping systems for these soils include small 
grains, grasses and legumes, and pasture plants. Such 
row crops as corn and soybeans can be grown only occa- 
sionally in the cropping systems. 

Controlling erosion and maintaining the content of 
organic matter are the chief concerns of management. ‘The 
slightly eroded soils are in good tilth. The severely eroded. 
soils are in poor tilth, and if worked when wet, they 
become cloddy and puddled. Where feasible, farming on 
the contour and striperopping can be used to help prevent 
further erosion. These practices also permit use of more 


row crops in the cropping system. 


Capability 
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Capability unit 1Ve-6 


Morley silty clay loam, 6 to 12 percent slopes, severely 
eroded, is the only soil in this unit. It is deep and is well 
drained. This soil occupies till plains on uplands. Runoff 
is medium on this soil. Content of organic matter and 
natural fertility are low. 

This soil is well suited to cropping systems that include 
small grains, grasses and Jegumes, and pasture crops. 
Row crops such as corn and soybeans can be grown only 
occasionally. Contour farming and stripcropping help to 
prevent further erosion. These practices also permit use 
of more row crops in the cropping system. 


Capability unit IVe-9 


This unit consists of moderately deep, moderately slop- 
ing and strongly sloping, well-drained soils of the Fox 
series. These soils occupy terraces, kames, eskers, and 
moraines on outwash. The moderately sloping soils are 
moderately fine textured, and the strongly sloping soils 
are medium textured, Erosion is severe on the moderately 
sloping soils, and moderate on the strongly sloping soils. 

Runoff is medium or rapid on soils of this unit. Avail- 
able moisture capacity is moderate or low. Content of 
organic matter and natural fertility are low on the mod- 
erately sloping soils and moderate or low on the strongly 
sloping soils. 

Soils of this unit are suited to cropping systems that 
include small grains, grasses and legumes, and pasture 
plants. Such row crops as corn or soybeans can be grown 
only occasionally. 

The main concerns of management are controlling ero- 
sion and maintaining the content of organic matter and 
good tilth. The moderately sloping soils are in poor tilth, 
and if worked when too wet, they become cloddy and 
puddled. Contour farming and stripcropping help to 
protect the soils from erosion and permit the use of more 
row crops in the cropping system. 


Capability unit Vile-2 


This unit consists of soils of the Hennepin series and 
of pits from which the soil material has been removed. 
The areas occur on breaks between upland till plains and 
low terraces or flood plains. 

The soils in this unit are well drained and medium tex- 
tured, Runoff is very rapid or rapid, and the soils are 
slightly eroded. Natural fertility is low, and the content 
of organic matter is high. Available moisture capacity is 
high. 

Soils in this unit are suitable for limited grazing and 
for use as woodland, wildlife habitat, and recreational 
areas, 

The chief concern of management is controlling erosion. 
Keeping a permanent cover of vegetation on the areas 
helps to control erosion and to increase available moisture 
capacity. Cultivating on the contour and doing all reno- 
vating operations on the contour also help to control 
erosion, 


Capability unit VITIs-2 


This unit consists of Gravel pits and Stone quarries 
and of Made land. In places areas of these land types can 
be made suited to wildlife, but major reclamation gen- 
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erally is required before vegetation will grow. Members 
of fishing clubs fish in some of the abandoned gravel pits, 
and areas surrounding these pits are used for other recre- 
ational purposes. Made land is presently being used as a 
place to dump refuse. 


Predicted Yields 


Table 2 shows for each soil the yields per acre of corn, 
soybeans, wheat, and alfalfa-grass hay mixtures under two 
levels of management. The figures in columns A are yields 
to be expected under an average or medium level of 
management. Those in columns B represent yields that 
can be expected under the improved or high level of man- 
agement that farmers are now practicing in places in the 
county. 

The following are assumed to be part of an average 
management system : 


1. Using cropping systems that maintain tilth and 
content of organic matter. 

2, Following management practices that control ero- 
sion sufficiently to prevent serious reduction in 
the quality of the soil. 

3. Applying fertilizer and lime in moderate amounts 
if need is indicated by soil tests. 

4, Returning most of the crop residue to the soil. 

5. Using conventional plowing and tillage methods. 

6. Using crop varieties that are generally adapted 
to the climate and the soils. 

7. Controlling weeds fairly well by tillage and 
spraying. 

8. Draining wet areas enough for cropping but not 

always enough to prevent lower yields. 


The following are assumed to be part of a high-level 
management system : 


1. Using cropping systems that maintain tilth and 
content of organic matter. 

2, Controlling erosion to the maximum extent feasi- 
ble, so that the quality of the soil is maintained 
or improved rather than reduced. 

3. Maintaining a high level of fertility by means of 
frequent soil tests and use of fertilizers in accord- 
ance with recommendations of the State Agricul- 
tural Experiment Station. 

4, Liming the soils in accordance with the results of 
soil tests. 

5, Using the crop residue to the fullest extent practi- 
cable to protect and improve the soil. 

6. Following minimum tillage practices where 

needed because of the soil hazards of compaction 

and erosion. 

Using only the crop varieties that are best adapted 

to the climate and soil. 

8, Controlling weeds carefully by tillage and 
spraying. 

9. Draming wet areas well enough so that wetness 
does not restrict yields of adapted crops. 


The yields shown in table 2 are estimated averages for 
a period of 5 to 10 years. They are based on farm records, 
on interviews with farmers and members of the staff 
of the Purdue Agricultural Experiment Station, and on 


32 


S0IL ‘SURVEY 


TABLE 2.—Predicted average yields per acre of the principal crops under two levels of management 


Yields in columns A can be expected under an average level of management; those in columns B can be expected under a high level of 
management. Dashed lines indicate that the crop is either not grown or is not suited to the soil specified] 


Corn Soybeans Wheat Alfalfa-grass 
hay mixtures 
Soil 
A B A B A B A B 

Bu. Bu. Bu. Bu. Bu. Tone Tons 

Blount silt loam, 0 to 2 percent slopes__ 85 30 40 35 45 3 5 

Blount sllt loam, 2 to 4 pereent slopes-_ 7" 80 30 40 35 45 3 5 

Blount silt loam, 2 to 4 percent slopes, eroded. is 70 25 35 30 40 3 5 
Borrow pits.------------- cs BS 1 2.5 

Brookston silty clay loam_ BS 45 35 45 3 5 

Brookston silty clay loam, 35 45 35 45 3 5 
Carlisle muck....------------------ 25 404 oeeseclSvacetcshcotnes tl sceeces 

Crosby silt loam, 0 to 2 percent slopes___- 30 40 35 45 3 5 

Crosby silt loam, stony subsoil, 0 to 2 percent slopes_ 85 30 40 35 45 3 5 
Fox silt loam, 0 to 2 percent slopes. 60 20 28 30 43 2.5 3.5 

Fox sllt loam, 2 to 6 percent slopes_ 55 20 28 25 43 25 4 

Fox gravelly clay loam, 2 to 6 percent slopes, severely 
CLOU6d 2 oe swathes cea ect houati ete eeaceesceaeseene 55 70 20 30 28 35 2.5 3.5 
Fox gravelly clay loam, 6 to 12 percent slopes, severely 

POMS ee ee ov eee seco a Sec ae 35 40 15 20 20 25 2.5 3.5 
Fox loam, 6 to 12 percent slopes, eroded E 50 75 20 30 28 35 2.5 3.5 
Fox loam, 12 to 18 percent slopes, eroded. ie 25 30 15 20 15 20 2.5 3.5 

Genesee silt loam_....--------- 75 110 25 35 32 40 2.5 4 


Gravel pits and Stone quarries__ 
Hennepin loam, 18 to 50 percent slopes_ 
Kokomo silty clay loam, stratified substratum. < 
Kokomo mucky silt loam, stratified substratui 
Linwood muck. - 
Made land__.__- 
Martinsville loam, 0 to slop 
Martinsville loam, 2 to 6 percent slopes__ 
Martinsville sandy loam, 6 to 12 percent slopes, 
Miami silt loam, 0 to 2 percent slopes_._------ 
Miami silt loam, 2 to 6 percent slopes, eroded. 
Miami silt loarn, 6 to 12 percent slopes, eroded_ 
jami silt loam, 12 to 18 percent slopes.__-.-.-.. 
i ilt loam, gravelly substratum, 0 to 2 percent slopes. 
Miami silt loam, gravelly substratum, 2 to 6 percent slopes - ae 
Mami silt loam, gravelly substratum, 6 to 12 percent slopes, 
erodeds jako oe ecccd at lees a Soe teces ee see 
Miami silt loam, heavy substratum, 0 to 2 percent slopes..- 
Miami silt loam, heavy substratum, 2 to 6 percent slopes.-- 
Miami clay loam, 2 to 6 percent slopes, severely eroded. ..- 
Miami clay loam, 6 to 12 percent slopes, severely eroded. 
Morley silt loam, 2 to 6 percent slopes__—--. 
Morley silt loam, 2 to 6 percent slopes, eroded. 
Morley silt loam, 6 to 18 percent slopes, crode 
Morley silt loam, gravelly substratum, 2 to 6 percent slopes, 
QOdEd - o= a2 Ass sels a ese cece oe ee ee - sae ee seein 
Morley silt loam, gravelly substratum, 6 to 12 percent slopes, 
eroded ke sl ec ce ec sece one esenetwen ents ete eed 
Morley silty clay loam, 2 to 6 percent slopes, sevorely 
eroded. 


eroded. 
Ockley silt loam, 0 to 2 percent slopes. 
Ockley silt loam, 2 to 6 percent slopes. 
Pewamo silty clay loam Bd 
Pewamo silty clay loam, stratified substratum 
Pewamo and Brookston silt loams, overwash. 
Rensselaer silty clay loam. 
Ross silt loam-__ 
Sebewa silty clay 
Shoals silt. loam. 
Sloan silt loam_. 
Wallkill silt loam. 
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direct observations by soil scientists and soil conserva- 
tionists. Considered in making the estimates were the 
prevailing climate, the characteristics of the soil, and the 
influence of different kinds of management on the soils. 

It should be understood that these yield figures are not 
intended to apply directly to specific tracts of land for 
any particular year, because the soils vary somewhat from 
place to place, management practices differ from farm to 
farm, and weather conditions vary from year to year. 
Nevertheless, these estimates appear to be as accurate a 
guide as can be obtained without detailed and lengthy 
investigation. They are useful in showing the relative 
productivity of the soils and how soils respond to differ- 
ent levels of management. 


Use of the Soils for Wildlife 


The soil and water resources of Delaware County are 
favorable for the development of wildlife habitat. Most 
of the soils, however, are used for cultivated crops. 

Three major kinds of wildlife are recognized in Dela- 
ware County—openland wildlife, woodland wildlife, and 
wetland wildlife. The potential for development of open- 
land wildlife and woodland wildlife habitat is high 
throughout most of the county. Only small local areas in 
the county are suited to wetland wildlife habitat. 

In table 8 each of the 11 wildlife groups is given a 
rating of well suited, swited, poorly suited, or not suited. 
These ratings indicate in a general way the places where 
habitat can be most suitably managed to satisfactorily 
support the kinds of wildlife shown in the table. Also 
indicated is the suitability of the soils in each group for 
various kinds of plants. The three major kinds of wild- 
life are defined in the following paragraphs. 


Opentand wildlife 


Openland wildlife are those birds and mammals that 
normally frequent cropland, pasture, and hayland over- 
grown with grasses, herbs, and shrubs. Examples of open- 
land wildlife are rabbits, red foxes, skunks, quails, and 
meadowlarks. Suitability of the soil for these kinds of 
wildlife is determined by its capability to grow seed and 
grain crops, grasses and legumes, wild herbaceous upland 
plants, and hardwoods. 


Woodland wildlife 


Woodland wildlife are mammals and birds that fre- 
quent areas of hardwoods and conifers, shrubs, or com- 
binations of these types of vegetation. Examples of 
woodland wildlife are squirrels, deer, raccoons, wood- 
peckers, and nuthatches, Suitability of the soil for these 
species is determined by its capability to grow grasses 
and legumes, wild herbaceous upland plants, and conifers. 


Wetland wildlife 


Wetland wildlife are mammals and birds that frequent 
such wet areas as ponds, marshes, and swamps. Examples 
of wetland wildlife are muskrats, wild ducks, geese, king- 
fishers, and redwinged blackbirds. Suitability of the soil 
for these species is determined by its capability to grow 
wetland plants for food and cover, its capability to grow 
seed and grain crops, and its usefulness for shallow water 
developments and excavated ponds, 


Use of the Soils for Recreation 


The soils and water resources of Delaware County are 
favorable for many kinds of recreation, The county is 
near areas where the population is rapidly expanding, 
and the demand for recreational facilities 1s increasing. 
Areas for hunting game, for picnicking, and for fishing 
and other water sports would attract many to the county. 

In table 4 the soils in the county are placed in groups, 
and ratings for selected recreational purposes and limi- 
tations for these uses are given. The ratings are based on 
soil features and do not include other items that may be 
important in selecting an area for the purpose stated. A 
rating of slight means that the soil is relatively free of 
limitations or has limitations that are easy to overcome; 
a rating of moderate indicates that limitations should 
be recognized but can be overcome through correct 
planning, careful design, and good management; a rating 
of severe indicates that limitations are extreme enough 
to make use questionable and that careful planning and 
intensive management practices are required; a rating 
of very severe means that extreme measures are needed 
to overcome the limitations and that use of the soil for 
the specified purpose generally is not practical. 

In the paragraphs that follow, each recreation use is 
defined and the properties important in rating the limi- 
tations for such purposes are given. The information can 
be used, along with table 4, with information in other 
parts of the survey as a guide in planning the use of the 
soils for recreation. Before beginning any construction 
projects, however, an investigation should be made at the 
site being considered. 

Recreational buildings are those that are constructed 
for use as seasonal or year-round cottages, washrooms 
and bathhouses, picnic shelters, and service buildings. 
Soil properties most important in rating the soils for 
such uses are wetness and the hazard of flooding, slopes, 
the content of rocks and stones, and depth to hard rock. 
Other factors that need to be considered are shrink-swell 
potential, bearing capacity, possibility of frost and of 
hillside slippage, and suitability of the soil for use as 
filter fields for septic tanks. In making the final evalua- 
tion of a soil for use as a site for recreational buildings, 
the capability of the soil to support vegetation should be 
considered, as well as whether basements or underground 
utilities are needed. 

Campsites for tents and trailers are areas suitable for 
tents and for small camp trailers and the activities that 
accompany outdoor living. It is assumed that the areas 
require little site preparation. The soils must be able to 
support heavy traffic by horses and vehicles, as well as 
people. Factors most important in rating the soils for such 
uses are wetness and the hazard of flooding, permeability 
of the soil, the slope, texture of the surface soil, and 
content of stones and rocks. Capability of the soil to 
support vegetation also should be considered. 

Picnic grownds, parks, and other extensive play areas 
are areas that are suitable for pleasure outings at which 
a meal is eaten outdoors and the grounds can be used for 
outdoor games and for hiking. The soils must be suitable 
for heavy foot traffic. Factors considered in rating the 
soils for picnic grounds, parks, and other extensive play 
areas are wetness and the hazard of flooding, slope, tex- 
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Tase 3.— Suitability of soils for kinds of wildlife 


Not included in this table, because their characteristics are too variable for their suitability to be estimated, are the land types Borrow 
pits, Gravel pits and Stone quarries, and Made land] 


Group, soil series, and map 
symbols 


Kinds of wildlife 


Openland 


Woodland 


Wetland 


Group 1: 
Blount: BIB, BIB2---.-.--- 


Group 2: 
Sloan: Sn.---------------- 


Group 3: 
Shoals: 


Group 4: 
Brookston: 
Kokomo: Km, Ko. 
Pewamo: Pe, Pf. 
Pewamo and Brookston, 

overwash: Pk, 
Rensselaer: Re. 
Sebewa: Se. 


Br, Bs, 


Group 5: 
Blount: 
Crosby: 


BIA, 
CrA, CsA. 


Group 6: 
Martinsville; MdC2, MeB, 
Miami: MmB2, MoA, MoB. 
Morley: MuB. 
Ockley: OcB. 


Well suited. ---..------.------ 


Poorly suited: very poorly 
drained; well suited to hard- 
woods; poorly suited to 
grasses and legumes and 
wild herbaceous upland 
plants; not suited to grain 
and seed crops. 


Well suited___....------------ 


Suited: very poorly drained; 
suited to grain and seed 
crops and to grasses and 
legumes; poorly suited to 
wild herbaceous upland 
plants; well suited to hard- 
woods. 


Well suited____..------.------ 


Well suited. 


Suited: somewhat poorly 
drained; well suited to hard- 
woods; poorly suited to 
conifers; well suited to wild 
herbaceous upland plants; 
suited to grasses and legumes. 


Well suited_...-.------------- 


Well suited. ------------------ 


Suited: very poorly drained; 
suited to hardwoods; well 
suited to conifers; suited 
to grasses and legumes and 
wild herbaceous upland 
plants. 


Well suited. ..._-..---.---.--- 


Suited: well drained; suited 
to grasses and legumes; 
poorly suited to conifers; 
well suited to wild herba- 
ceous upland plants and to 
hardwoods. 


Poorly suited: somewhat 
poorly drained; poorly suited 
to wetland plants for food 
and cover, to shallow water 
developments, and to ex- 
cavated ponds; suited to 
grain and seed crops. 


Poorly suited: very poorly 
drained; suited to wetland 
plants for food and cover 
and to shallow water devlop- 
ments; not suited to ex- 
cavated ponds; poorly suited 
to grain and seed crops. 


Poorly suited: somewhat 
poorly drained; suited to 
wetland plants for food and 
cover and to shallow water 
developments; not suited to 
excavated ponds; poorly 
suited to grain and seed erops. 


Well suited. 


Suited: somewhat poorly 
drained; suited to wetland 
plants for food and cover and 
to shallow water develop- 
ments, excavated ponds, and 
grain and seed crops. 


Not suited: well drained; not 
suited to wetland plants for 
food and cover, to shallow 
water developments, and to 
excavated ponds; well suited 
to grain and seed crops. 


TaBLe 3.—Suitability of soils for kinds of wildlife—Continued 
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Group, soil series, and map 
symbols 


i 


Kinds of wildlife 


Openland 


Woodland 


Wetland 


Group 7: 
Fox: FoC2, FsA, FsB, 
FxB3, FxC3. 
Genesee: Ge. 
Martinsville: MeA. 
Miami: MmA, MmC2, 
MnA, MnB, MnC2. 
Morley: MuB2, MvB2, 
MvC2. 
Ockley: OcA, 
Ross: Ro. 
Group 8: 
Miami: MrB3. 
Morley: MwB3, 
Group 9: 
Carlisle: Ca. 
Linwood: Lm, 
Wallkill; Wa. 
Group 10: 
Miami: MmD, MrC3. 
Morley: MuD2, MwC3. 
Group 11: 
Fox: FoD2, 
Hennepin: HeE, 


Well suited_.. 


Suited: 


Not suited: 


Suited: 


well drained; suited. 
to grain and seed crops, 
grasses and legumes, and 
wild herbaceous upland 
plants; well suited to hard- 
woods. 


very poorly 
drained; not suited to grain 
and secd crops, grasses and 
legumes, wild herbaccous 
upland plants, and to 
hardwoods. 


Suited: well drained; suited or 


poorly suited to grain and 
seed crops; well suited or 
suited to grasses and le- 
umes; well suited to wild 
erbaceous upland plants and 
to hardwoods. 


well drained; poorly 
suited to grain and seed 
crops; suited to grasses and 
legumes and wild herbaceous 
upland plants; well suited to 
hardwoods. 


Well suited._ 


Not suited: 


Well suited. -.-.--.-..-------- 


very poorly 
drained; not suited to 
grasses and legumes, wild 
herbaceous upland plants, 
and conifers, 


Well suited or suited: well 


drained; well suited or 

suited to grasses and le- 
gumes; well suited to wild 
herbaceous upland plants and 
to hardwoods; poorly suited 
to conifers. 


Poorly suited: well drained; 


poorly suited to grasses and 
legumes; suited to wild her- 
baceous upland plants; well 
suited to hardwoods; poorly 
suited to conifers. 


Not suited: 


Suited: 


Not suited: well drained; not 


suited to wetland plants for 
food and cover, to shallow 
water developments, and to 
excavated ponds; well suited 
to grain and seed crops. 


well drained; not 
suited to wetland plants for 
food and cover, to shallow 
water developments, and to 
excavated ponds; well suited 
to grain and sced crops. 


very poorly drained; 
suited to wetland plants for 
food and cover; well suited 
to shallow water develop- 
ments and excavated ponds; 
not suited to grain and seed 
crops. 


Not suited: well drained; 


suited to wetland plants for 
food and cover, shallow water 
developments, and excavated 
ponds; suited or poorly 
suited to grain and seed 
erops. 


Not suited: well drained; not 


suited to wetland plants for 
food and cover, shallow water 
developments, and excavated 
ponds; suited to poorly 
suited to grain and seed 
crops. 
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TABLE 4.—Ratings and limitations of the 


[Not included in this table because their characteristies are too variable to be rated are 


Group, soil series, and map symbols Reercational buildings ! Campsites for tents and trailers 
Group 1: 
Fox: FsA. Blightss Ac cies See tae cut chee Sent jist Jodo ee ceecot teacee eer ws 


Martinsville: MeA. 
Miami: MmA, MnA, Moa. 


Ockley: OcA. 
Group 2: 
Fox: FsB. 


Martinsville: MeB. 
Miami: MmB2, MnB, Mo8. 
Morley: MuB, MuB2, MvB2. 


Ockley: OcB. 
Group 3: 
Fox: FxB3. Slight: oc cbt nceecseteecuseemeeties ae { Slight 


Miami: MrB3. fet aa oe ae 
Morley: MwB3. 


Group 4: 

Blount: BIA, BIB, BIB2. Moderate to severe: seasonal perched | Moderate to severe; seasonal perched high 
high water table; slow permeability. water tablo; slow permeability. 

Group 5: 

Crosby: Crd, CsA, Moderate: seasonal perched high water | Moderate: seasonal perched high water 
table; slow permeability. table; slow permeability. 

Group 6: 
Pox: FxC3. Moderate: moderate slopes; moderately | Moderate: moderate slopes; moderately 
Miami: MrC3. fine texturcd surface layer; stones in fine textured surface layer; stones in 
Morley: MwC3. places. places. 

Group 7: 
Pox: FoD2, Moderate to severe: strong slopes_-____-- Moderate to severe: strong slopes.._...-- 
Miami: MmD. 
Morley: MuD2, 

Group 8: 
Genesee: Ge. Severe: subject to flooding... .-._._-__._- Severe: subject to flooding.....__._-..-_- 
Ross; Ro. 
Shoals: Sh. 

Group 9: 
Fox: FoC2. Moderate: moderate slopes_..__-_--_---- Moderate: moderate slopes 


Martinsville: MdC2. 
Miami: MmC2, MnC2, 
Morley; MvC2, 


Group 10: 
Brookston: Br, Bs. Severe: Seasonal high water table; subject | Severe: seasonal high water table; subject 
Kokomo: Km, Ko. to ponding. to ponding. 
Pewamo: Pe, Pf, Pk. 
Rensselaer: Re, 
Sebewa: Se. 
Group I1: 
Hennepin: HeE. Severe: steep slopes___..-..2..-----. 2. Severe: steep slopes.....-.--.------.--- 
Group 12: 
Sloan: Sn. Severe: subject to flooding or ponding...._ Severe: subject to flooding or ponding_ ___ 
Group 13: 
Carlisle: Ca. Very severe: high water table; unstable | Very severe: high water table; unstable 
Linwood: Lm. materials; low position; subject to pond- materials; low position; subject to pond- 
Wallkill: Wa. ing. ing. 


' Limitations for septic systems were not considered in determining the ratings for this column. 


soils for recreational purposes 


DELAWARE COUNTY,, INDIANA 


the land types Borrow pits (Bp), Gravel pits and Stone quarries (Gp), and Made land (Ma)J 


37 


Picnie grounds, parks, and other 
extensive play areas 


Moderate to severe: seasonal 
perched high water table. 


Moderate: seasonal perched 
high water table. 


Moderate: moderate slopes; 
moderately fine textured 
surface layer; stones in places. 


Moderate to severe: strong 
slopes. 

Moderate to severe: subject to 
flooding. 

Moderate: moderate slopes____- 


Severe: seasonal high water 
table; subject to ponding. 


Severe: steep slopes--_-------- 


Severe: subjcct to flooding or 
ponding. 


Very severe: high water table; 
unstable materials; subject to 
ponding. 


Playgrounds, athletic fields, and 
other intensive play areas 


Paths and trails 


Golf fairways 


Moderate: gentle slopes; 
subject to erosion; moder- 
ately fine textured surface 
layer; stones in places. 


Moderate to severe: seasonal 
perched high water table. 


Moderate: seasonal perched 
high water table. 


Severe: moderate slopes; 
moderately fine textured 
surface layer; stones in 
places. 


Severe: strong slopes. _----.-. 
Severe: subject to flooding_---— 
Severe; modcrate slopes-_-..-- 
Severe: seasonal high water 


table; subject to ponding. 


Severe: steep'slopes_...------ 
Severe: subject to flooding or 
ponding. 


Very severe: high water table; 
unstable materials; subject to 
ponding. 


Slight... 


Moderate: 


seasonal perched 
high water table. 


Moderate: seasonal perched 
high water table. 


Slight-ssacs-cstecncesescs-225 
Moderate: strong slopes--..--- 
Moderate: subject to flooding... 
Blightwcdosssedentsstsoccneus 
Severe; scasonal high water 


table; subject to ponding. 


Moderate or severe: steep 
slopes. 

Severe: subject to flooding or 
ponding. 


Very severe: high water table; 
subject to ponding. 


Slight. 


Slight. 


Severe: subject to erosion; 
moderately fine textured 
surface layer; stones in 
places. 


Moderate: seasonal perched 
high water table; slow 
permeability. 


Moderate: seasonal perched 
high water table; slow 
permeability. 


Severe: severe erosion; 
moderately fine textured 
surface layer; stones in 
places. 


Moderate to severe: strong 
slopes; highly erodible. 


Moderate: subject to 
flooding. 

Moderate: moderate slopes. 

Severe: seasonal high water 


table; subject to ponding. 


Severe: steep slopes; 
highly erodible. 


Severe: subject to flooding 
or ponding. 


Very severe: high water 
table; subject to ponding. 
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ture of the surface soil, and content of stones and rocks. 
The ratings do not take into account the presence of 
trees or ponds that would affect the desirability of a 
site. The capability of the soils to support vegetation also 
should be considered. : 

Playgrounds, athletic fields, and other intensive play 
areas are used for playgrounds and for baseball, football, 
tennis, badminton, and other organized games. ‘The 
areas are used frequently and intensively and should 
withstand heavy foot traffic. Good drainage and a level 
and firm surface generally are required. It is assumed 
that a good cover of vegetation can be established and 
maintained on the soils where needed. 

Paths and trails ave areas used for cross-country hiking, 
bridle paths, and other nonintensive uses that allow for 
random movement of people. It is assumed that all such 
areas will be used as they occur in nature and that little 
soil will have to be moved to make the area suitable for 
use, 

The most desirable soils for bridle paths and trails 
are loamy and are well drained and are nearly level to 
sloping. Such soils have good stability and are not 
subject to erosion. They are free of stones and other 
coarse fragments and of rock outcrops. Paths and trails 
on sloping soils should be placed on the contour to help 
control erosion. The slope should not exceed 12 percent 
for prolonged distances. 

The ratings of the soils for golf fairways refer to 
fairways only because most golf greens, traps, and tees 
are manmade, Also the soil materials for greens and traps 
generally are transported from other areas. 

Soils suitable for golf fairways should be well drained 
and free from flooding during the season of use. Traffica- 
bility should be good, and few stones or other coarse 
fragments should be on the surface. Soils used for fair- 
ways should be capable of providing a good turf, and 
they should be suitable for growing many kinds of trees 
and shrubs. Loamy soils are well suited, but coarse- 
textured soils that are adequately irrigated are also 
suited. Sandy soils can be used as a source of material for 
traps and for greens. Areas of poorly drained mineral 
and organic soils have severe limitations for use as golf 
fairways. They can be used as sites for ponds for storing 
water to help maintain the turf and to enhance the 
appearance of the golf course. 


Engineering Uses of the Soils 


Soils are of special interest to engineers because soil 
properties affect the construction and maintenance of 
roads, airports, and pipelines, the foundations of build- 
ings, facilities for storing water, structures for controlling 
erosion, drainage systems, and systems for disposing of 
sewage. Among the soil properties most important to en- 
gineers are permeability, shear strength, compaction 
characteristics, soil drainage, shrink-swell characteristics, 
texture, plasticity, and reaction. Also important are relief, 
depth to water table and to bedrock, and the flooding 
hazard. Such information is made available in this sec- 
tion. Engineers can use it to— 


1, Make soil and land use studies that will aid in 
selecting and developing sites for industries, 
businesses, residences, and recreational areas, 
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2. Make preliminary evaluations of soil and ground 
conditions that will aid in selecting locations for 
highways, airports, pipelines, cables, and sewage 
disposal systems, and in planning more detailed 
surveys of the soils at selected locations. 

3. Make estimates of the engineering properties of 
soils for use in the planning of agricultural drain- 
age systems, farm ponds, grassed waterways, 
terraces and diversions, and other structures for 
conserving soil and water. 

4, Locate probable sources of sand, gravel, and other 
materials for use in construction. 

5. Correlate the performance of engineering struc- 
tures with soil mapping units to develop infor- 
mation for overall planning that will be useful 
in designing and maintaining other structures, 

6. Determine the suitability of the soils for crogs- 
country movement of vehicles and construction 
equipment, 

7. Supplement information obtained from other 
published maps, reports, and aerial photographs 
for the purpose of making maps and reports that 
can be used readily by engineers. 

8. Develop other preliminary estimates for con- 
struction purposes pertinent to the particular 
area. 


Used with the soil map to identify the soils, the engi- 
neering interpretations in this section are useful for 
many purposes. It should be emphasized, however, that 
these interpretations may not eliminate the need for sam- 
pling and testing at the site of specific engineering works 
involving heavy loads or where the excavations are 
deeper than the depth of layers here reported. Even in 
these situations, the soil map is useful for planning more 
detailed field investigations and for suggesting the kinds 
of problems that can be expected. 

Information of value in planning engineering work 
is given throughont the text, particularly in the sections 
“Descriptions of the Soils” and “Formation and Classi- 
fication of Soils,” 

Much of the information in this section is given in 
tables 5, 6, and 7. Only the data in table 5 are from actual 
laboratory tests. The estimates in table 6 and the inter- 
pretations in table 7 are based on comparisons of soils 
with those tested. At many construction sites, major 
variations in soil characteristics occur within the depth 
of the proposed excavation, and several kinds of soil 
occur within short distances. Specific laboratory data on 
engineering properties of the soil at the site should be 
obtained before planning detailed engineering work, 

Some of the terms used by the soil scientist may be 
unfamiliar to the engineer, and scme words—for example, 
soil, clay, silt, and sand—have spectal meanings in soil 
science. These and other special terms that are used are 
defined in the Glossary at the back of this survey. 


Engineering classification systems 


Two systems for classifying soil are commonly used 
by engineers. These are the systems used by the American 
Association of State Highway Officials (AASHO) (7) 
and the Unified system (77). Both classifications are used 
in this survey. 
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In the AASHO system, soil materials are classified in 
seven principal groups, based on grain-size distribution, 
liquid limit, and plasticity index. The groups range from 
A-1 through A-7. In group A-t are gravelly soils of 
high bearing capacity that are considered the best soils 
for subgrade. In group A~7 are clay soils that have low 
strength when wet and are the poorest soils for subgrade. 
Highly organic soils, such as peat and muck, are not 
included in the AASHO classification because their use 
as construction material or foundation material should be 
avoided, 

For each of the principal groups, the relative engineer- 
ing value of the soil material is indicated by a group index 
number. Group index numbers range from 0 for the best 
materials to 20 for the poorest. The group index number is 
shown in parentheses following the group symbol in 
table 5, 

In the Unified system, soils are classified according 
to their texture and plasticity and their performance as 
engineering construction materials. Soils are identified 
as coarse grained, eight. classes; fine grained, six classes; 
and highly organic. Table 5 shows the Unified classifica- 
tion of the soils tested, and table 6 the estimated Unified 
classification of all soils in the county. 


Engineering test data 


Table 5 gives test data for samples from three impor- 
tant series in the county. Selected layers of each soil were 
sampled at two different locations. The samples were 
tested by standard procedures in the laboratories of the 


Joint Highway Research Project at Purdue University, . 


under the sponsorship of the Bureau of Public Roads. 
These santoles do not represent all of the soils in the 
county, nor even the entire range of characteristics within 
the series sampled. The results of the tests can be used, 
however, as a general guide in estimating the engineering 
properties of the soils in the county. Tests were made for 
moisture-density relationships, grain-size distribution, 
liquid limit, and plasticity index. 

In the moisture density, or compaction test, a sample of 
the soil material is compacted several times with a con- 
stant compactive effort, each time at a successively higher 
moisture content. The moisture content increases until the 
optimum moisture content is reached. After that the 
density decreases with increase in moisture content, 
The highest density obtained in the compaction test is 
termed “maximum dry density.” Moisture-density data 
are important in planning earthwork, because generally 
the soil is most stable if it is compacted to about its 
maximum dry density when it is at approximately the 
optimum moisture content. 

The mechanical analysis was made by combined sieve 
and hydrometer methods (3, 4). The results were used to 
determine the relative proportion of the different sized 
particles. The terms “sand,” “silt,” and “clay” do not 
mean the same to engineers as to soil scientists. For this 
reason, the percentages determined by these tests should 
not be used as a basis for naming textural classes of soils. 
For example, “clay” to the soil scientist means the min- 
eral grains less than 0.002 millimeter in diameter. The 
engineer, however, may define “clay” as all mineral grains 
less than 0.005 millimeter in diameter (5). 

410-187—72 4 


The tests for liquid limit and plastic limit. measure the 
effect of water on the consistence of soil material. As the 
moisture content of-a clayey soil increases from a very 
dry state, the material changes from a semisolid to a 
plastic state. As the moisture content is further increased, 
the material changes from the plastic state to a liquid 
state. The plastic limit is the moisture content at which 
the soil material passes from a semisolid to a plastic 
state. The guid lémit is the moisture content at which 
the soil material passes from a plastic to a liquid state. 
The plasticity index is the numerical difference between 
the liquid limit and the plastic limit. It indicates the 
range in moisture content within which a. soil material 
is in a plastic condition. 


Engineering properties of the soils 


In table 6 the soil series of the county and the symbols 
for mapping units are listed, and certain properties that 
are significant to engineering are described. Some of the 
estimates are based on available test data, Estimates of 
properties of soils not tested are based on test data for 
similar soils in this county and other counties and upon 
experience gained from working with and observing sim- 
ilar soils in other areas. These estimates provide informa- 
tion that can be used by the engineer. They are not, 
however, a substitute for detailed testing that may be 
needed at a site selected for construction. In general, 
the information in this table applies to a depth of about 
5 feet. Because bedrock is at a great depth in this county 
and is not significant to engineering, it is not given in 
table 6. 

Depth to seasonal high water table is the depth to free 
ground water during extended wet periods. During 
extended dry periods, depth to the water table varies 
from the depth shown. 

Depth from the surface normally is given only for the 
major horizons, but other horizons also are listed if they 
differ significantly from the major horizons. 

The dominant USDA texture is based on the classifica- 
tion used by the U.S. Department of Agriculture, which 
uses the relative amounts of sand, silt, and clay in a soil. 
The Unified and the AASHO classifications are made 
according to the relative amounts of the various sized 
particles and the liquid limit and the plasticity index of 
the fine material. 

The amounts passing sieves No. 10, No. 40, and No. 200 
have been rounded to the nearest 5 percent. Gravel size 
material does not pass the No. 10 sieve. The percent mate- 
rial passing the No. 200 sieve is mainly silt and clay, 
though the smaller grains of very fine sand also pass 
through it. 

Permeability, based largely on texture, structure, and 
consistence, refers to the downward movement of water 
through undisturbed soil material. 

Available moisture capacity, expressed as inches of 
water per inch of soil, is the capacity of soils to hold 
water available for use by most plants, It is commonly 
defined as the difference between the amount of soil 
water at field capacity and the amount at wilting point. 
The capacity of a particular horizon to deliver water to 
plant roots depends on whether the roots can reach the 


horizon. 
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Tape 5.—Engineering 


[Tests performed by Purdue University in cooperation with Indiana State Highway Department and U.S. Department of Commerce, 


Soil name and location t 


Blount silt loam: 
NEWN WY sec. 9, T. 22 N., R. 11 BE. (Finer textured C 
horizon than modal.) 


NEMSEY see. 8, T. 22 N., R. 10 E. (Modal.)_..------- 


Morley silt loam: 
NEWNW sec. 9, T. 22.N., RB. 11 E. (Finer textured 
and thinner A horizon than modal.) 


NWUSWH sec. 9, T. 22-N., R. 10 B. (Modal). _..-.-- 
Pewamo silty clay loam: 


WNW sec. 9, T. 22 N., R. 11 E. (Coarser textured 
B horizon than modal.) 


NWSW sec. 9, T. 22 N., R. 10 E, (Modal.)...-.--- 


Moisture-density data? Mechanical analysis * 
Percentage passing sieve— 
Depth Maximum Optimum 
dry moisture 
density %-in. 3in, No. 4 
(4.7 mm.) 

Frch Lb. fou. ft. 
“0-6 Wi 
19-32 98 
32-44 104 

0-7 96 
18-27 99 
27-33 106 

0-5 94 
10-20 99 
29-34 117 

0-7 99 
14-21 99 
21-31 119 
13-24 101 
24-34 103 
47-78 113 

0-6 94 
19-34 111 
45-56 114 


1 Parent material of the tested soils is calcareous till of Wisconsin age. 
? Based on AASHO Designation T 99-57, Methods A and D (1). 
3 Mechanical analyses according to the AASHO Designation T 88-57). Results by this procedure may differ somewhat from results 


obtained by the soil survey procedure of the Soil Conservation Service (8! 
the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 


the hydrometer method ans 


S). In the AASHO procedure, the fine material is analyzed by 
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Bureau of Public Roads (BPR), in accordance with standard procedures of the American Association of State Highway Officials (AASHO) (1) 


Mechanical analysis 3—Continued Classification 
Percentage passing sieve—Con. Percentage smaller than— Liquid Plasticity 
2 limit index 
AASHO Unified 4 
No. 10 No. 40 No. 200 0.05 mm. | 0.02 mm. | 0.005 mm. | 0.002 mm. 
(2.0 mm.) | (0.42 mm.) | (0.074 mm.) 
99 94 87 86 70 28 18 39 13 | A-6(9) CL or OL 
98 96 89 87 80 61 47 53 27 | A-7-6(17) MH-CH 
95 91 85 84 V7 59 45 45 23 | A-7-6(14) CL 
97 93 89 76 33 19 34 11 | A-6(8) CL or OL 
o 100 99 98 97 70 52 54 32 | A-7-6(19) Cyl 
98 97 96 90 62 40 36 16 ; A-6(10) CL 
98 93 81 78 65 38 24 38 14 | A-6(10) CL 
98 95 86 84 78 64 51 51 26 | A-7-6(17) CH 
90 85 76 73 65 47 34 34 15 | A-6(10) CL 
98 94 84. 80 62 35 21 37 15 | A-6(10) CL 
92 88 81 79 74 59 50 53 30 | A-7-6(19) CH 
87 80 68 66 58 36 24 32 15 | A-6(9) OL 
99 98 87 84 75 52 40 53 29 | A-7--6(18) | MII-CTI 
99 97 87 85 76 51 40 50 26 | A-7-6(16) | CH 
95 89 78 75 67 49 35 36 17 | A-6(11) Ch 
99 98 90 87 77 53 39 50 18 | A-7-5(13) OH 
98 96 88 87 78 56 45 49 28 | A-7-6(17) OL 
90 84 72 69 58 39 29 38 19 | A-6(11) CL 


millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the material coarser 


than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this table are not 


suitable for use in naming textural classes for soils, 


4 SCS and BPR have agreed to consider that all soils having plasticity indexes within two points from A-line are to be given a border- 


line classification. An example of borderline classification obtained by this use is MH-CH. 
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TaBiy 6.—Estimated engineering 


[Not included in this table because their characteristics arc too variable to be classified, arc the land types Borrow pits (Bp), Gravel pits 


not be applicable. 


Depth vo | Depth from Classification 
seasonal surface 
Soil series and map symbols high (repre- ; 
water sentative Dominant USDA texture Unified i; AASHO 
table profile) ! 
Blount: Feet Inches 
BIA, BIB, BIB2_.--------_-- 1-3 9 Silt loam - ML or CL A-4 or A~6 
9-33 | Silty clay. -| CL or CH A-7 
33-60 Clay loam or silty clay loam_-_ CL or CH A-6 or A-7 
Brookston: 
0-3 0-12 Silty clay loam__....-.--------2----- CL A-6 
i 12-50 | Silty clay loam or clay loam_ CL or CH A-6 or A-7 
4 50-60 | Loam or silt Joam...--.----..------- ML or CL A-4 or A-6 
Bes hms eo Seth betas 0-3 0-10 | Silty clay loam.._____.--_--_..---.-- CL A-7 
10-34 Silty clay loam, clay loam, or gravelly | CL or CII A-6 or A~7 
elay loam, 
34-60 Gravelly sandy loam, gravelly loam, | SM A-2 
) or gravelly silt loam, 
Carlisle: 
ames eos 6 et ee | 0-2 0-31 Pt 
i 31-60 | Peat and muck. Pt 
Crosby: 
CrAsevscctaost-ooveeesee es 11-3 0-9 Bilt loam: 2222.22 oo ease: ML or CL A-4 or A-6 
9-32 Silty clay loam or clay loam CL or CH A-6 or A-7 
32-60 | Loam or silt, loam__-___- ML or CL A-4 or A-6 
4-3 O-ll | Silt loam... 2.2222 .| ML or CL A-4 or A-6 
11-40 | Silty clay loam, clay loam, or gravelly | CL or CH A-6 or A-7 
clay loam. 
40-60 Gravelly sandy loam, gravelly loam, or | Mor CL. A-4 or A-6 
gravelly silt loam. 
"FoC2, FoD2, FsA, FsB__---- >5 0-11 Silt loam or loam...-------~--------- CL A-4 
11-39 | Clay loam or gravelly clay loam --| CL or 8C A-6 
39-60 | Stratified gravel and sand____-....---. SM-SP or A-1 
GM-GP 
FxXB3)FxC3sceccecuwene cs >5 0-8 Gravelly clay loam. CL A-6 or A~7 
8-34 Clay loarn or gravelly clay loam CL or 8C A-6 or A-7 
34-60 Stratificd gravel and sand__ SM-SP or A-1 
GM-GP 
Genesee: 
On cetsecekmeneccncouse se > 0-26 ML or CL. A-4 or A~6 
26-60 ML or CL A-4 or A-6 
Hennepin: 
He@Bacresesecsscceewcssec’ >5 0-3 MAORI a taal Spin oe Pe ML or CL A~4 or A-6 
3-14 Clay loam, silty clay loam, or silt CL or ML A-6 
loam. 
14-60 Loam, silt loam, or clay loam_-__-_----- ML or CL A~4 or A-6 
Kokomo 
Kitise.t2eaccee cee seclecse 0-3 0-9 Mucky silt loam. OL A-4 
9-36 Silty clay loam or silty cla; CL or CH. A-6 or A-7 
36-60 | Stratified sand and silt, with some 8M or ML A-4 
clay and gravel, 
03 0-16 Silty clay loam_.-.-.-_--_--.-----.---- CL or CH A-6 or A-7 
16-37 oily clay, clay loam, or silty clay CL or CII A-6 or A-7 
loam. 
37-60 Stratified sand and silt, with some SM or ML A~2 or A-4 


clay and gravel. 
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and Stone quarries (Gp), and Made land (Ma). Absence of an entry in a column indicates that a determination was not made, or it would 
> ==greater than] 


Percentage passing sieve— 


Available i Shrink-swell 
Permeability moisture Reaction Frost-heave potential potential 
No. 10 No. 40 No. 200 capacity 
(2.0 mm.) | (0.42 mm.) | (0.074 mim.) 
Inches per inch 

Inches per howr of soit pH value 
100 90-100 70-90 0, 63-2. 0 0..17-0. 19 6. 1-6. 5 | Moderate_--_..--_- Low. 
100 95-100 90-95 0. 06-0. 2 Q, 18-0. 20 5, 6-7, 4 | Moderate or high_ High. 
100 90-100 70-95 0. 2-0. 63 0. 17-0. 19 7. 4-8. 4 | Moderate._--- Moderate. 
100 95-100 85-95 0. 2-0, 63 0. 18-0, 20 6. 6-7. 3 | Moderate. Moderate. 
100 95-100 85-90 0. 06-0, 2 0. 18-0, 20 6. 6-7. 3 | Moderate Moderate. 
100 85-100 60-90 0. 2-0. 63 0. 17-0. 19 7. 4-8. 4 | Moderate_ Low. a. 

; 100 95-100 85-95 | 0, 2-0, 63 0. 18-0. 20 6, 6-7. 3 | Moderate. Moderate, 
90-100 70-80 80-90 | 0. 06-0, 2 0, 18-0. 20 6. 6-7. 3 | Moderate. Moderate. 
70-80 44-55 25-35 2. 0-6, 3 0. 14-0, 17 7.4-8.4 | Moderate__.--..-------- Low. 

2, 0-6. 3 >0. 25 6. 0-7, 8 | Low._-..-------------- Low. 
2. 0-6. 3 >0, 25 6. 5-7. 3 | Low.-.---------------- Low. 
100 90-100 70-90 0. 63-2. 0 0. 17-0, 19 5, 6-6. 5 | Moderate or high. Low. 
100 95-100 85-95 0. 06-0. 2 0. 18-0. 20 5. 5-7. 5 | Moderate.__.._.. Moderate. 
100 85-100 60-90 0. 2-0, 63 0. 16-0, 18 7. 4-8.4 Low. 
100 90-100 70-90 0, 63-2. 0 0. 17-0. 19 5. 6-6. 5 | Moderate or high__- Low. 
90-100 80-90 65-75 0, 06-0, 2 0. 18-0. 20 5. 6-6. 0 | Moderate Moderate. 
75-85 65-75 50-65 2.0-6.3 | 0, 14-0, 17 7. 4-8. 4 | Low....----.---.------- Low. 
100 90-100 70-90 0, 63-2. 0 0, 17-0. 19 5. 6-6, 0 | Moderate. Low. 
90-100 70-80 85-55 0. 63-2. 0 0, 18-0. 20 5. 6-6. 0 | Moderate. Moderate. 
50-70 15~30 5-10 6. 3-20. 0 0, 03-0. 06 74-8 4 Very low. 
70-80 60-70 55-65 0. 2-0. 63 0. 18-0. 20 5. 6-6. 0 | Moderate_ Low. 
75-85 60-70 45-55 0. 63-2. 0 0. 18-0. 20 5. 6-6. 0 | Moderate_ Moderate. 
50-70 15-30 5-10 6. 3-20. 0 0. 03-0. 06 7. 4-8, 4 Very low. 
100 90-100 70-90 0. 63-2. 0 0. 17-0. 19 7-4-8. 4 Low. 
100 60-95 50-80 0. 63-2. 0 0. 14-0. 19 7. 4-8. 4 Low. 
100 90-100 70-90 0. 63-2. 0 0, 17-0. 19 6. 1-6. 5 | Moderate or high. Low. 
100 90-100 70-80 0. 63-2. 0 0. 18-0. 20 6. 1-6. 5 | Moderate Low or moderate. 
100 85-100 60-80 0. 63-2. 0 0, 16-0. 18 7. 4-84 | Moderate...----------- Low. 
100 95-100 85-95 0. 63-2, 0 0, 19-0. 21 6. 6-7. 3 | Moderate. Moderate. 
100 95-100 85-95 0. 06-0, 2 0. 18-0. 20 6. 6-7. 3 | Moderate. Moderate or high. 
90-100 60-80 45-80 2. 0-6. 3 0. 14-0. 17 7.4-8.4 | Moderate..-. Low. 
100 95-100 85-95 0. 2-0. 63 0. 18-0, 20 6. 6-7. 3 | Moderate___ Moderate. 
100 95-100: 85-95 Q. 06-0. 2 0. 18-9, 20 6. 6-7. 3 | Moderate-_-- Moderate or high. 
90-100 | 60-80 25-65 2, 0-6. 3 0. 14-0. 17 7.4-8.4 | Moderate_.._---------- Low. 
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SOIL SURVEY 


TaBLe 6.—Estimated engineering 


Depth to | Depth from | Classification, 
seasonal surface 
Soil series and map symbols high (repre- 
water sentative Dominant USDA texture Unified AASHO 
table profile) 
Linwood Feet Inches 
Liticed seca vey oceoveveidoes 0-2 0-26 Bhs, Sov.s > lilSenstoeuetcees, 
26-60 ML or CL A-4 or A-6 
Martinsville: 
MdG222 sc Secs e se eee S >5 0-11 | Sandy loam__..--------------------- SM A~4 or A~2 
11-47 Clay loam, sandy clay loam, or CL or 8C A-6 
sandy loam. 
47-60 | Stratified sand and silt with some SM-SP A-2 
gravel, 
MeA, MeB___.___--------- >b 10 Loam._-_ ML or CL A-4 or A-6 
10-43 | Silty cla; CL or CH A-6 or A-7 
clay loam. 
43-60 Stratified sand and silt with some gravel_| SP-SM A-2 
Miami: 
MmA, MmB2, MmC2, >5 0-12 | Silt loam_-_---..--.---------------- ML or CL A~4 or A-6 
MmD. 12-36 Clay loam or silty clay loam CL or CH A-6 or A-7 
36-60 | Loam or silt loam_.._..-.----------- ML or CL A-4 or A-6 
MnA, MnB, MnC2_-_._..--- >5 0-12 | Silt loam______..-.-----.----------- MIL or CL A-4 or A-6 
12-40 | Silty clay loam or clay loam CL or CH A-6 or A-7 
40-50 | Loam or silt loam____... ML or CL A-4 
50-120 | Stratified gravel and sand... GM-GP A-1 
MoA, MoB.. >5 . 0-10 | Silt loam___- ML or CL A-4 or A-6 
10-40 | Clay loam. CL or 8C A-6 or A~4 
40-60 | Clay loam or silty clay loam CL or CH A-6 or A~7 
MrB3, MrC3.....-..------- >5 0-8 Clay loam or silty clay loam. CL or CH A-6 or A-7 
- 8-34 | Clay loam or silty clay loam. CL or CH A-6 or A-7 
34-60 { Loam or silt loam ML or CL A-4 or A-6 
Morley: 
MuB, MuB2, MuD2._------ >5 0-7 Silt loam. ML or CL A-4 or A~6 
7-25 | Silty clay or silty clay loam_ CL or CH A-7 
25-60 | Clay loam or silty clay loam__ CL or CH A-6 
MvB2, MvC2__.._-.------- >5 0-8 Silt loam ML or CL: A-4 or A-6 
8-26 | Silty ‘clay or silty clay loam. CL or CH A-7 
26-48 Clay loam or silty elay loam. CL or CH A-6 
48-120 | Stratified gravel and sand_ -_- GP-GM A-1L 
MwB3, MwC3____----~-.-- >5 0-6 Silty clay loam____..-_.-------- CL or CH A-6 or A-7 
a 0 6-22 Silty clay or silty clay loam_ CL or CH A-7 
22-60 Clay loam or silty clay loam CL or CH A-6 or A-7 
Ockley: 
OcA cOcBincsactscocezeSce >5 0-10 | Silt loam. ML or CL A-4 or A~6 
10-49 Silty clay loam or clay loam. OL or CH A-6 or A-7 
49-60 Stratified gravel and sand_-__ GP-GM A-l 
Pewamo: 
PePh acne oc cee ole cite, 0-3 0-12 | Silty clay loam or silt loam...__---_-- CL or CH A-6, A-4, 
(For properties of or A-7 
Brookston soils in 12-45 Silty clay. CL or CH A 6 or A~7 
mapping unit Pk, see 45-60 | Clay loam or silty clay loam__ CL A-6 or A-7 
Brookston series in this 
table.) 
Pisecnis ta cias Scecettees 0-38 @-10 | Silty clay loam CL or CH A-6 or A~7 
10-42 | Silty clay loam. CL or CH A-7 
42-60 Silt loam or silty CL or ML A-6 or A-4 
Rensselaer: 
Resco ce cenc sot tees ace 0-3 0-12 | Silty clay loam CL or CH A-6 or A-7 
12-41 Silty clay loam or clay loam CL or CH A-7 
41-60 | Stratified sand and silt. 8M A-2 
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Percentage passing sieve— 


Available Shrink-swell 
Permeability moisture Reaction Frost-heave potential potential 
No. 10 No. 40 No. 200 capacity 
(2.0 mm.) | (0.42 mm.) | (0.074 mm.) 
Tnches per inch 
Inches per hour of soil pH value 
Woweosreeet seo oss Sl tece oe 2. 0-6, 3 0, 25 5. 6-6. 5 Low. 
100 85-100 60-90 0. 63-2. 0 0. 17-0. 19 7. 4-8, 4 Low. 
100 60-70 30-40 0, 63-2. 0 0, 138-0. 15 5. 6-6. 0 | Moderate_..- Low. 
100 60-90 35-55 0, 63-2. 0 0. 18-0.,20 5. 6-6, 0 | Moderate... Moderate or low. 
90-100 50-70 5-12 6, 3-20, 0 0. 11-0, 15 7.4-8.4 | Low..------..--------- Low. 
100 90-100 70-90 0. 63-2. 0 0. 17-0, 19 5. 6-6. 5 | Moderate or high. Low. 
100 90-100 70-90 0. 63-2. 0 0. 18-0. 20 5. 0-7. 8 | Moderate....----.------ Moderate. 
90-100 50-70 5-12 2, 0-6. 3 0. 11-0, 15 7.4-8.4 | Low_----..---------.-- Low. 
100 90-100 70-90 0. 63-2.0 0, 17-0. 19 6. 1-6. 5 | Moderate or high._..---.| Low. 
100 90-100 70-80 0, 63-2. 0 0. 18-0. 20 5. 6-6. 0 | Moderate... -| Moderate. 
100 85-95 60-75 0, 63-2. 0 0,,16-0, 18 7. 4-8. 4 | Moderate Low. 
100 90-100 70-90 0. 63-2. 0 0. 17-0. 19 6, 1-6. 5 | Moderate or high.-...-.- Low. 
100 90-100 70-80 “0, 6842.0 0, 18-0, 20 5. 6-6; 0 | Moderate. Moderate. 
100 85-95 60-75 0, 63-2. 0 0, 16-0, 18 747. Low. 
35-45 20-30 5-15 6. 3-20. 0 0. 03-0. 05 % Very low. 
100 90-100 70-90 0. 63-2. 0 0. 17-0, 19 6. Low. 
95-100 70-80 35-55 0. 63-2. 0 0. 18-0, 20 5. Moderate. 
100 90-100 70-80 0, 63-2. 0 0. 17-0. 19 7. Moderate. 
100 90-100 70-80 0, 2-0, 63 0. 18-0, 20 5. 6-6, 0 | Moderate or high..-----. Moderate. 
100 90-100 70-80 0, 63-2. 0 0. 18-0. 20 5. 6-6. 0 | Moderate... Moderate. 
100 85-95 60-75 0. 63-2. 0 0. 16-0. 18 7. 4-8. 4 | Moderate... Low. 
100 90-100 70-90 0, 63-2. 0 0. 17-0, 19 6. 1-6,5 | Moderate or high___ Low. 
100 95-100 90-95 0. 06-0. 2 0. 18-0. 20 5. 6-6. 0 | Moderate or high. High. 
100 90-100 70-80 0, 2-0, 63 0. 17-0, 19 7.4-8.4 | Moderate. -| Moderate. 
100 90-100 70-90 0, 63-2, 0 0. 17-0. 19 5. 6-6, 5 | Moderate or hgih_._ Low. 
100 95-100 90-95, 0, 06-0, 24 0. 18-0, 20 5.6-6.0 | Moderate or high. High. 
100 90-100 70-80 0, 2-0. 63 0. 17-0. 19 7. 4-7. 8 | Moderate__-. Moderate. 
35-45 20-30 5-12 6. 3-20, 0 0, 03-0. 05 74-84 Very low. 
100 95-100 85-95, 0, 2-0, 63 0. 18-0. 20 6.1-6.5 | Moderate or high_---_._. Moderate or high. 
100 95-100 90-95 0. 06-0, 2 0, 18-0. 20 5.6-6.0 | Moderate or high. High. 
100 90-100 70-80 0. 2-0. 63 0. 17-0. 19 7,4-8.4 | Moderate_...--...------ Moderate. 
100 90-100 70-90 0. 63-2. 0 0. 17-0. 19 6.0-7.3 | Moderate or high.-..---- Low. 
100 85-100 65-80 0. 63-2. 0 0. 18-0. 20 5.0-7.3 | Moderate._.-..--- Moderate. 
35-45 20-30 5-12 6, 3-20. 0 0. 03-0. 05 7.4-8,4 Low. 
100 95-100 85-95 0, 2-0. 63 0. 18-0, 20 6. 6-7. 3 | Moderate or high. ------- Moderate. 
100 95-100 90-95 0. 06-0, 2 0. 18-0. 21 6. 6-7. 3 | Moderate or high. High. 
100 90-100 70-90 0. 06-0. 63 0. 17-0. 19 7. 4-8 4 | Moderate..--..----.---- Moderate. 
100 95-100 85-95 0. 2-0, 63 0. 18-0, 20 6. 6-7. 3 Moderate. 
100 95-100 85-93 0. 06-0. 2 0. 18-0, 20 6. 6-7.3 High. 
100 90-100 70-95 0. 06-0. 63 0. 18-0. 20 7. 4-8. 4 Moderate. 
100 95-100 85-95 0, 2-0. 63 0. 18-0. 20 6. 6-7. 3 | Moderate__.---~-------- Moderate. 
100 90-100 70-90 6. 06-0. 20 0. 18-0. 20 6. 6-7. 3 | Moderate_ Moderate. 
100 50-90 15-35 2, 0-6, 3 0. 14-0. 17 7.4-8.4 OWar focseees luo soce. os Low. 
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TaBLE 6.—Estimated engineering 


Depth to | Depth from Classification 
seasonal surface 
Soil series and map symbols high (repre- 
water sentative Dominant USDA texture Unified AASHO 
table profile) 
i i 
Ross: Peet Inches 1 
ROwssseecccctdececueilose >5 0-30 | Silt loam ML or CL. A-4dorA-6 | 
: 30-60 Silt loam or loam_. MBE or CL A-4 or A-6 
Sebewa: 
Serves cesetccoebsee scl seds 20-3 0-11 | Silty clay loam_._..-----.----------- CL or CH A-6 or A-7 
11-33 | Clay loam or silty clay loam CL or CH A-6 or A-7 
33-60 | Stratified gravel and sand__--- | GP A-1 
Shoals 
wieeeeste scene l fede eds 1-3 0-12 Silt loam__ ML A-4 
12-30 | Silt loam__ ML A-4 
380-60 Silty clay 1 CL i A-4 or A-6 
Sloan: 
Snzfscceecess atest cuss 20-3 0-13 | Silt loam._.- ML or CL A-4 or A-6 
13-26 Clay loam... CL or SC A-6 or A-7 
26-60 ML, CL, or 8M | A-2 or A-4 
Wallkill: | } 
Wass soceiesoceleatt ace 20-2 0-17 ML or CL A-4 or A-6 
17-60 Pee! oN eee desc 


1 Water table is perched. 
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Percentage passing sieve— 
Available { Shrink-swell 
Permeability moisture Reaction Frost-heave potential potential 
No. 10 No. 40 No. 200 capacity 
(2.0 mm.) | (0.42 mm.) } (0.074 mm.) | | 
| i 
Inches per inch 
| Inches per hour of soil prt value 

100 90-100 70-90 | Q, 63-2, 0 0. 17-0, 19 7, 4-8, 4 | Moderate-- Low. 

100 85-100 60-90 0. 63-2, 0 0, 17-0, 19 7. 4-8. 4 | Moderate-. Low. 

100 95-100 85-95 | 0, 63-2. 0 0, 18-0, 20 6. 6-7. 3 | Moderate. - Low or moderate. 
90-100 70-80 35-55 0. 63-2. 0 0, 18-0. 20 6. 6-7. 3 Moderate. 
25-35 5-10 0-5 6. 3-20. 0 0. 03-0. 05 7. 4-84 Very low. 

100 90-100 70-90 0, 63-2, 0 0, 17-0, 19 6. 6-7. 3 | Moderate or high. Low. 

100 90-100 70-90 0, 63-2, 0 0. 17-0, 19 6. 6-7. 8 | Moderate or high Low. 

100 85-100 60-80 0. 63-2. 0 0. 17-0, 19 7. 4-84 | Moderate._..----- Moderate. 

100 90-100 70-90 0, 63-2, 0 0. 17-0, 19 7. Low. 

90-100 70-80 35-55 0, 2-0, 63 0. 18-0, 20 ue Moderate. 

100 50-85 15-75 2. 0-20. 0 0. 14-0. 18 7. Low. 

100 90-100 70-90 0. 68-2. 0 0. 17-0. 19 Low. 

ebm este we eae east Ne, lee o eee 2. 0-6. 3 >0, 25 Low. 
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TABLE 7.—Engineering 


{Not included in this table, because their characteristics are too variable to be classified, 


Suitability as a source of— Soil features affecting— 


Soil series and map symbols 
Topsoil Sand and gravel Road fill Highway location Reservoir area 
Blount: 

BIA, BIB, BIB2_..-.- Good to a depth Not suitable.-__| Poor in subsoil: Seasonal high Slow seepage; sea- 
of 9 inches; high shrink-swell perched water sonal high perched 
poor below; potential; highly table; subject to water table; clayey| 
clayey. plastic. frost heaving; subsoil and 

Fair to poor in sub- plastic clay below substratum. 

stratum: mod- the surface layer. 

erate shrink-swell 

potential; seasonal 

high perched 

water table. 

Brookston: 
fees secdecsnseeeees Fair or good toa | Not suitable..--| Fair to poor in sub- / Scasonal high water | Seasonal high water 

depth of 12 soil and substra- table; subject to table; slow seep~ 
inches; poor tum: moderate frost heaving; age; moderately 
below; moder- to low shrink- moderately fine fine textured 
ately fine swell potential; textured subsoil. subsoil. 
textured. subject to frost 

heaving; seasonal 

high water table. 

Beso cece eeeescces, Fair to a depth of | Not suitable----] Poor in subsoil: Seasonal high water | Seasonal high water 
12 inches; poor cobblestones and table; subject to table; slow seep- 
below; moder- boulders; seasonal frost heaving; age; cobblestones 
ately fine tex~ high water table. cobblestones and and boulders in 
tured; cobble- Fair in substratum: boulders in subsoil. subsoil. 
stones on sur- low shrink-swell 
face and in potential. 
subsoil, 

Carilisle: 

Cascucsecec ease sacs: Poor: organic Not suitable....| Not suitable: or- Not suitable: un- High water table; 
material sub- ganic; unstable; stable; high water organic material 
sides rapidly; high water table. table; subject to susceptible to 
erodible. flooding. flotation and 

cave-in, 
Crosby: 

CrAccscusecceeesam se Good toa depth of | Not suitable_.._} Poor in subsoil: Seasonal high perched] Seasonal high perched 
10 inches; poor moderate shrink- water table; water table; slow 
below; moderat ely swell potential; subject to frost. permeability; slow 
fine textured, moderately fine heaving; moderately seepage; moderately 

textured; scasonal fine textured fine textured 
high perched water subsoil. subsoil. 
table, 

Fair in substratum. 

CSAs duce eet toed Fair to a depth of | Not suitable_...| Poor to fair in sub- | Seasonal high perched | Seasonal high perched 
10 inches; poor soil: moderate water table; water table; 
below; cobble- shrink-swell cobblestones and cobblestones and 
stones on surface potential; cobble- boulders in sub- boulders in subsoil. 
and in subsoil. stones and boulders; soil; subject to 

seasonal high frost heaving. 
| _ perched water table. 
Fair to good in 
substratum. 
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Soil features affecting—Continued 


Limitations for sewage disposal 


Embankment 


Agricultural, 
drainage 


Terraces 
and 
diversions 


Grassed. 
waterways 


Foundations 
for low 
buildings 


Septic tank 
filter fields 


Sewage lagoons 


Clayey; medium to 
high compressi- 
bility; moderate 
to high shrink- 
swell potential. 


Moderately fine 
textured; medium 
to high compress- 
ibility; moderate 
to low shrink- 
swell potential. 


Cobblestones and 
boulders in sub- 
soil; low to med- 
ium compressibil- 
ity in substratum. 


Organic; unstable; 
highly compress- 
ible, 


Slow permeability ; 
moderately fine 
textured subsoil; 
fair stability and 
compaction. 


Slow permeability; 
cobblestones and 
boulders in sub- 
soil; low 
compressibility. 


Slow permea- 
bility; season- 
alhigh |! 
perched water 
table. 


Seasonal high 
water table; 
slow permea- 
bility. 


Seasonal high 
water table; 
slow permea- 
bility; cob- 
blestones and. 
boulders on 
surface and 
in subsoil. 


Organic mate- 
rial subject to 
subsidence; 
poor outlets; 
high water 
table. 


Slow permea- 
bility; 
seasonal high 
perched water 
table. 


Cobblestones 
and boulders 
in subsoil; 
seasonal high 
perched water 
table; slow 
permeability. 


Dense clayey 
subsoil; 
difficult to 
establish 
vegetation. 


Nearly level 
and in de- 
pressions; 
runoff very 
slow to 
ponded. 


Nearly level; 
wetness; 
cobble- 
stones and 
boulders in 
subsoil. 


Nearly level 
and in de- 
pressions; 
wetness. 


Features 
generally 


are favorable. 


Cobblestones 
and boulders 
in subsoil. 


Dense clayey 
subsoil; 
highly erodi- 
ble; gently 
sloping. 


Features 
generally 
favorable. 


Cobblestones 
and boulders 
in subsoil. 


Runoff very 
slow; ponded 
in places; low 
in available 
phosphorus 
and potas- 
sium. 


Dense moderately 
fine textured 
subsoil; 
moderately 
erodible. 


Cobblestones 
and boulders 
in subsoil. 


Shrink-swell po- 
tential high in 
subsoil and 
moderate below 
a depth of 3 
feet; seasonal 
high perched 
water table; 
slow permea- 
bility. 


Shrink-swell po- 
tential moderate 
in subsoil and 
low below a 
depth of 4 feet; 
seasonal high 
water table. 


Shrink-swell po- 
tential moder- 
ate in subsoil 
and low below 
a depth of 344 
feet; seasonal 
high water 
table. 


Unstable; organic; 
high water 
table. 


Shrink-swell 
potential 
moderate in 
subsoil and low 
below a depth of 
3 feet; seasonal 
high perched 
water table. 


Shrink-swell 
potential 
moderate in sub- 
soil and low 
below a depth of 
3 feet; seasonal 
high perched 
water table. 


Severe: seasonal 
high perched 
water table; 
slow permea- 
bility. 


Severe: seasonal 
high water 
table; subject to 
ponding; slow 
permeability. 


Severe: seasonal 

high water 

table; subject 
to ponding; 
slow permea- 

. bility. 


Severe: high 
water table; 
nearly level dnd’ 
in depressions. 


Severe: seasonal 
high perched 
water table; 
slow 
permeability. 


Severe: slow 
permeability ; 
seasonal high 
perched water 
table, 


Slight. 


Slight. 


Moderate or 
severe; 
stones in 
subsoil and 
substratum, 


Severe: high 
content of 
organic mat- 
ter; nearly 
level and in 
depressions; 
frequently 
ponded; 
drainage 
from higher 
areas. 


Slight. 


Moderate or 
severe: stones 
in subsoil and 
substratum. 
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TaBLe 7.—Engineering 


Soil series and map symbols 
| 


Suitability as a source of— 


Soil features affecting— 


Topsoil 


\ Sand and gravel 


Road fill 


Highway location 


Reservoir area 


Fox: 
FoC2, FoD2, FsA, FsB- 


FxB3, FxC3__..------ 


Genesee: 


Good to a depth of 


9 inches; poor 


below; gravelly; 


moderately fin: 
textured. 


Poor in surface 


Good below a 
depth of 20 to 
40 inches. 

eC 


Good below a 


Fair to a depth of 20 
to 40 inches; good 
below. 


Fair to a depth of 20 


layer and sub- depth of 20 to to 40 inches; good 
soil; moderately 40 inches. below. 
fine textured; 
gravelly. 
Good to a depth of | Not suitable___.| Fair: subject to 
36 inches, flooding. 


Fair to a depth 
of 6 inches; 
steep; poor in 
subsoil. 


Fair to good to a 


depth of 10 


inches; poor in 
subsoil; clayey 


and gravelly. 


Fair to a depth 
of 16 inches; 
poor below; 
clayey; high 
water table. 


Not suitable... 


Not suitable. ... 


Not suitable... 


Fair to poor: 
cult to work and 
compact if wet; 
highly erodible, 


diffi- 


Poor in subsoil: 
clayey and plas- 
tic. 


Pair in substratum: 
high water table. 


Poor in subsoil: 
clayey and plastic. 
Fair in substratum: 
high water table, 


Well drained; loose 
gravel and sand in 


substratum; easily 


excavated; cuts 
and fills needed in 
many places; 
exposed road cuts 
difficult to 
vegetate. 


Well drained; loose 
gravel and sand in 
substratum; easily 
excavated; cuts 
and fills needed in 
many places; 
exposed road cuts 
dificult to 
vegetate. 


Subject to flooding; 
subjeet to frost 
heaving. 


Cuts and fills are 
needed; difficult 
to vegetate road 
cuts; very erodi- 
ble. 


High water table; 
subject to frost 
heaving; clayey 
subsoil; subject 
to ponding. 


High water table; 
subject to frost 
heaving; clayey 
subsoil; subject 
to ponding. 


Rapid seepage; sub- 
stratum highly 
porous, 


Rapid seepage; sub- 
stratum highly 
porous. 


Subject to flooding; 
moderate seepage. 


Not suitable: steep- 


High water table; 
slow seepage; 
clayey subsoil. 


High water table; 
slow seepage; 
clayey subsoil. 
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Soil features affecting—Continued 


Limitations for sewage disposal 


; and compaction 
in subsoil; good 
stability and 
compaction in 
substratum; rapid 
permeability. 


Moderate permea- 
i bility; fair sta- 
bility; fair 
compaction. 


Fair stability and 
compaction; me- 
dium compressi- 
bility. 


Fair stability, fair 
to good compac- 
tion, and slight 
to medium com- 
pressibility in 
subsoil; fair sta- 
bility, fair com- 
paction, and me- 
dium compressi- 
bility in substra- 
tum, 


Fair stability, fair 
to good compac- 
tion, slow perme- 
ability, and slight 
to medium com- 
pressibility in 
subsoil. 

Fair stability, fair 
compaction, and 
medium compres- 
sibility in sub- 
stratum; con- 

| tains stratified 

sand, silt, and 

some gravel. 


short uneven 
slopes; hazard 
of crosion; 
droughty. 


Soil features 
generally 
favorable; sub- 
ject to flooding; 
nearly level. 


Well drained__.. 


High water 
table; slow 
permeability ; 
in depres- 
sions; poor 
outlets. 


High water 
table; slow 
permeability ; 
in depres- 
sions; poor 
outlets. 


gravel at a 
depth of 20 
to 40 inches. 


On nearly 
level flood 
plains; run- 
off is slow. 


Short, steep 
slopes; 
highly erod- 
ible. 


Nearly level 
and in de- 
pressions. 


Nearly level 
and in de~ 
pressions. 


at a depth of 
20 to 40 
inches. 


Nearly level__-_. 


Steep slopes; 
difficult to 
vegetate; 
highly erodi- 
ble. 


Nearly level 
and in de- 
pressions; 
very poorly 
drained; low 
in phosphorus 
and potas- 
sium. 


Nearly level 
and in de- 
pressions; 
clayey sub- 
soil; wetness. 


bility; loose 

gravel and sand 
below a depth of 
20 to 40 inches. 


On flood plains and 
subjeet to 
flooding. 


Steep slopes... -~- 


Slight to medium 
compressibility 
and moderate 
or high shrink- 
swell potential 
in subsoil; high 
water table. 


Medium. com- 
pressibility ; 
moderate or 
high shrink- 
swell potential 
in subsoil; high 
water table, 


not more than 6 
percent; 
moderate on 
slopes of 6 to 12 
percent; severe 
on slopes of 
more than 12 
percent; possible 
pollution of 
shallow wells by 
effluent. 


Severe: subject 
to flooding. 


Severe on slopes 
of more than 18 
percent. 


Severe: high 
water table; 
subjeet to 
ponding; slow 
permeability. 


Severe: high 
water table; 
subject to 
ponding; slow 
permeability. 


Agricultural Terraces Grassed Foundations Septic tank 
Embankment : drainage and waterways for low filter fields Sewage lagoons 
: diversions buildings 
Fair to good stability | Generally well | Sand and Sand and gravel | Low compressi- Slight on slopes of | Severe: loose 
and compaction in drained; gravel ata at a depth of bility; loose not more than 6 porous gravel 
subsoil; good sta- strong short depth of 20 20 to 40 inches. gravel and sand percent; and sand at a 
bility and compac- slopes in to 40 inches, below a depth of moderate depth of 20 to 
tion in sub- places; hazard 20 to 40 inches. on slopes of 6to ' 40 inches. 
stratum; rapid of erosion; 12 percent; i 
permeability. i droughty. severe on slopes | 
| of more than 12 
i percent; possible 
pollution of 
shallow wells 
by effluent. 
| Fair to good stability | Well drained; Sand and Sand and gravel | Tow compressi- Slight on slopes of | Severe: loose 


porous gravel 
and sand at a 
depth of 20 to 
40 inches. 


Severe: 
moderate 
permeability ; 
subject to 
flooding, 


Severe on slopes 
of more than 
18 percent. 


Severe: sub- 
ject to pond- 
ing; drainage 
from higher 
areas, 


Severe: sub- 
ject to pond- 
ing. 


52 


SOIL SURVEY 


TaBup 7.—Engineering 


Soil series and map symbols 


Suitability as a source of — 


Soil features affecting — 


Topsoil Sand and gravel Road fill Highway location Reservoir area 
Linwood: 

kieteSiotecocecer se Poor: organic Not suitable.__-| Poor in organic ma- | Organic material to Organic material to 
material sub- terial: unstable; a depth of 12 to a depth of 12 to 
sides rapidly; high water table. 40 inches; high 40 inches; high 
crodible. Fair to poor below water table; sub- water table; slow 
‘ organic layer. ject to frost seepage in sub- 

heaving; low re- stratum; 
lief; subject to 
ponding. 

Martinsville: ! 

MdG2ensucieveecepens Fair to a depth of | Not suitable..--| Good in subsoil; Cuts and fills ; Moderate seepage; 
11 inches; fair fair to good in. needed. stratified sand 
to poor below; substratum, and silt in sub- 
moderately fine stratum. 
textured; sand 
content in- 
creases with 
depth. 

MeA, MeB_.___..--- Good to a depth Not suitable. ._.| Good in subsoil; { Cuts and fills Moderate seepage; 
of 10 inches; fair to good in | needed, stratified sand and 
fair to poor substratum, | silt in substratum. 
below; moder- 
ately fine tex- 
tured; sand 
content in- 
creases with 
depth. ' 

Miami: 
MmA, MmB2, MmC2,| Goad to a depth Not suitable. .__| Poor in subsoil: Cuts and fills Moderate to slow 
MmD, of 8 inches; moderately fine needed; subject to seepage; moder- 
poor below. textured; plastic. frost heaving; ately fine textured 
Fair to poor in sub- moderately fine subsoil. 


MnA, MnB, MnC2..- 


Good to a depth 
of 8 inches; 
poor below. 


Good to a depth 
of 8 inches; 
poor below. 


| Good below a 


depth of 4 to 
10 feet. 


Not suitable... 


stratum: low 
shrink-swell po- 
tential; difficult to 
work and com- 
pact if wet. 


Poor in subsoil: 
plastic; moder- 
ately fine tex- 
tured. 

Good in sub- 
stratum. 


Poor in subsoil: 
plastic; moder- 
ately fine tex- 
tured. 

Poor in substratum: 
moderate shrink- 
swell potential; 
difficult to work 
and compact if 
wet. 


textured subsoil. 


Cuts and fills 
needed; subject to 
frost heaving; 
moderately fine 
textured subsoil; 
loose gravel and 
sand at a depth 
of 4 to 10 feet. 


Cuts and fills 
needed; subject 
to frost heaving; 
plastic; moder- 
ately fine tex- 
tured below a 
depth of 3 feet. 


Rapid seepage in 
stratified sand 
and gravel, 


Moderate to slow 
seepage. 
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Soil features affecting—Continued 


Limitations for sewage disposal 


Agricultural Terraces Grassed Foundations Septic tank 
Embankment drainage and waterways for low filter fields Sewage lagoons 
diversions buildings 
Unstable organic Organic ma- In depres- Very poorly Unstable organic || Severe: high Severe: organic 
material to a terial sub- sions; run~ drained; wet- material to a water table; material. 
depth of 12 to 40 ject to sub- off very ness; low in depth of 12 to subject to 
inches; fair sta- sidence; high slow; phosphorus 40 inches; high ponding. 
bility, fair com- water table; ponded in and potas- water table. 
paction, and me- poor outlets. places; or- sium, 
dium compressi- ganic ma- 
bility in substra- terial. 
tun. 
Fair to good sta- Well drained....| Most features | All features Deep; permeable; | Slight: possible Severe: strati- 


bility and com- 
paction and me- 
dium compressi- 
bility in subsoil 
and substratum. 


Fair to good stabil- 
ity and compac- 
tion and medium 
compressibility in 
subsoil and sub- 
stratum. 


Fair stability and 
compaction; mod- 
erately fine tex- 
tured subsoil. 


Fair stability and 
compaction; mod- 
erately fine tex- 
tured subsoil. 


Fair stability and 
compaction; me- 
dium to high 
compressibility. 


Well drained___. 


Well drained____ 


Well drained... - 


Well drained__.- 


favorable, 
depending 
on slope. 


Most features 
favorable, 
depending 
on slope. 


All features 
favorable, 
if slopes 
are uni- 
form. 


Most features 
favorable, 
if slopes 
are unl- 
form. 


Most features 
favorable, 
if slopes 
are uni- 
form. 


favorable. 


All features 
favorable. 


Highly erodible 
on slopes of 
more than 6 
percent; no 
limitations on 
lesser slopes; 
high runoff. 


Features gener- 
ally favorable 
on slopes of 6 
percent or 
less; highly 
erodible on 
slopes of more 
than 6 per- 
cent; high 
runoff, 


Features gen- 
erally favor- 
able. 


moderate to low 
shrink-swell 
potential. 


Deep; permeable; 
moderate to, low 
shrink-swell 
potential. 


Shrink-swell po- 
tential moder-~ 
ate in subsoil 
and low at a 
depth of 2 to 3 
feet. 


Shrink-swell po- 
tential moder- 
ate in subsoil 
and low to very 
low in sub- 
stratum, 


Shrink-swell po- 
tential moder- 
ate in subsoil 
and sub- 
stratum. 


pollution of 
shallow wells 
by effluent. 


Slight: possible 
pollution of 
shallow wells by 
effluent. 


Moderate on 
slopes of not 
more than 12 
percent; severe 
on slopes of 

, more than 12 
percent; moder- 
ate permea- 
bility. 


Moderate on 
slopes of not 
more than 12 
percent; moder- 
ate permea- 
bility. 

Severe on slopes 
of more than 12 
percent; pos- 
sible pollution 
of shallow wells 
by effluent. 


Moderate: mod- 
erate permea- 
bility. 


fied sand and 
silt in sub- 
stratum. 


Severe:  strati- 
fied sand and 
silt in sub- 
stratum, 


Slight on slopes 
of not more 
than 2 per- 
cent; moder- 
ate on slopes 
of 2 to 6 per- 
cent; severe 
on slopes of 
more than 6 
percent, 


Severe; loose, 
porous gravel 
and sand at a 
depth of 4 to 
10 feet. 


Slight on slopes 
of not more 
than 2 per- 
cent; moder- 
ate on slopes 
of 2 to 6 
percent. 


SOIL SURVEY 


TasBLe 7.—Engineering 


Soil series and map symbols 


Suitability as a source of — 


Soil features affecting— 


Topsoil 


Sand and gravel 


Road fill 


Highway location 


Reservoir area 


Miami—Continued 
MrB3, MrC3_--.----- 


Morley: 
MuB, MuB2, MuD2___ 


MvB2,°.MvC2_.20.-.-- 


MwB3, MwC3__.---- 


Ockley: 
OcA, OcB...-- 2-2. 


Poor in surface 
layer and sub- 
soil; moder- 
ately fine tex- 
tured, 


Fair to good to a 
depth of 8 
inches; poor 
below; clayey. 


Fair to good to a 
depth of 8 
inches; poor 
below; clayey. 


Poor in surface 
layer and in 
subsoil; clayey. 


Good to a depth 
of 10 inches; 
poor below; 
moderately fine 
textured; 
gravelly. 


Not suitable. .-- 


Not suitable. —.- 


Good below a 
depth of 4 to 
10 feet. 


Not suitable... 


Good below a 
depth of 42 
inches. 


Poor in subsoil: 
plastic; moder- 
ately fine tex- 
tured. 

Fair to poor in sub- 
stratum: mod- 
erate shrink- 
swell potential; 
difficult to work 
and compact if 
wet, 


Poor in subsoil and 
substratum: 
moderate to high 
shrink-swell 
potential; plastic 
elay; difficult to 
work; compact 
if wet. 


Poor in subsoil: 
moderate to high 
shrink-swell 
potential; plastic 
clay. Good in 
substratum, 


Poor in subsoil and 
substratum: 
moderate to high 
shrink-swell 
potential; plastic 
clay. 


Fair to a depth of 
42 inches and 
good below. 


Cuts and fills 
needed; subject 
to frost heaving; 
moderately fine 
textured subsoil, 


Cuts and fills 
needed; subject 
to frost heaving; 
plastic clay. 


Cuts and fills 
needed; subject 
to frost heaving; 
plastic clay; 
erodes readily. 


Cuts and fills 
needed}; plastic 
clay. 


Well drained; 
stratified gravel 
and sand below 
a depth of 42 
inches; easily 
excavated. 


Moderate to slow 
seepage, 


Slow seepage; 
clayey subsoil 
and substratum, 


Slow seepage in 
clayey subsoil; 
porous loose 
gravel and sand 
below a depth of 
4 to 10 feet. 


Slow seepage; 
clayey. 


Rapid seepage in 
substratum. 
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Soil features affecting—Continued Limitations for sewage disposal 


Agricultural Terraces Grassed. Foundations Septic tank 
Embankment drainage and waterways for low filter fields Sewage lagoons 
diversions buildings 

Fair stability and Well drained.___| Most features | Features gen- Shrink-swell po- Moderate on Moderate on 
compaction; me- favorable, erally favor- tential moder- slopes of 2 to slopes of 2 to 
dium to high if slopes able. ate in subsoil 12 percent; se- 6 percent; se- 
compressibility. are uni- and low in vere on slopes vere on slopes 

form. substratum, of more than 12 of more than 6 
percent; moder- percent, 
ately slow to 
moderate per-+ 
meability. 

Fair stability and Well drained___-| Most features | Dense clayey Shrink-swell Severe: slow Moderate on 
compaction; slow favorable, subsoil; potential high permeability, slopes of 2 to 
permeability ; if slopes are difficult to in subsoil and. 6 percent; 
medium to high uniform, vegetate. moderate below severe on 
compressibility ; a depth of 2144 slopes of more 
clayey subsoil. feet; slow than 6 per- 

permeability. cent. 

Fair stability and Well drained_._.| Most features | Clayey subsoil; | High shrink- Severe: slow Severe: loose 
compaction; slow favorable, difficult to swell potential permeability. porous gravel 
permeability ; if slopes are vegetate, in subsoil. and sand 
moderate to high uniform. below a depth 
shrink-swell of 4 to 10 
potential; feet; slopes 
medium to high of more than 
compressibility ; : 6 percent. 
clayey subsoil; 
loose gravel and ' 
sand below a I 
depth of 4 to 10 
feet. | 

Fair stability and Well draincd_...| Most features | Dense clayey Shrink-swell Severe: slow Moderate on 
compaction; slow favorable, surface layer potential high permeability. slopes of 2 to 
permeability ; if slopes and subsoil; in subsoil and 6 percent; 
moderate to high are uni- difficult to moderate below severe on 
shrink-swell form; vegetate. a depth of 2 slopes of 
potential; difficult to feet. more than 6 
medium to high vegetate. percent. 
compressibility ; 
clayey subsoil. 

Fair stability, fair Well draincd_.__]| Most features | Features gen- Deep ;"moderate Slight: possible Severe: grav- 
compaction, and favorable, erally favor- permeability ; pollution of elly in lower 
slight. to medium if slopes are able. moderate shallow wells subsoil; 
compressibility uniform. shrink-swell by effluent. porous loose 
in subsoil; loose potential in gravel and 
gravel and sand, subsoil; loose sand ata 
good compaction, gravel and sand depth of 42 
fair to poor below a depth inches. 
stability, and of 42 inches. 
slight compres- 
sibility in sub- 
stratum. 
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SOIL SURVEY 


Tasin 7.-—Lngineering 


Soil series and map symbols 


Suitability as a souree of— 


Soil features affecting— 


Topsoil 


Sand and gravel 


Road fill 


Highway location 


Reservoir area 


(For interpretations 
of Brookston 
soils in mapping 
unit Pk, see 
Brookston series 
in this table.) 


Rensselaer: 


Fair to a depth of 
12 inches; poor 
below; clayey. 


Fair to a depth of 
12 inches; poor 
below; clayey. 


Good to a depth 
of 10 to 20 
inches; poor 
below; clayey. 


Fair or good to a 
depth of 12 
inches; poor 
below; moder+ 
ately fine 
textured, 


Good to a depth 
of 36 inches. 


Fair or good to a 
depth of 11 
inches; poor 
below; moder- 
ately fine 
textured; 
gravelly. 


Good to a depth 
of 12 inches; 
good to poor 
below; variable 


stratified layers. 


Not suitable_:__ 


Not suitable... - 


Not suitable. _-- 


Not suitable. —__ 


Not suitable. .-_ 


Good below a 
depth of 24 
to 40 inches. 


Not suitable... 


“potential; plastic 


Poor in subsoil and 
substratum: 
difficult to com- 
pact; moderate to 
high shrink-swell 
potential; subject 
to frost heaving; 
seasonal high 
water table, 


Poor in subsoil and 
substratum: | 
moderate to high j{ 
shrink-swell 


clay difficult to 
compact; seasonal | 
high water table. 


Poor in subsoil and 
substratum: 
moderate to high 
shrink-swell 
potential; subject 
to frost heaving; 
plastic clay; sea- 
sonal high water 
table. 


Fair to poor in 
subsoil: plastic; 
moderately fine 
textured. 

Fair in substratum: 
silt and stratified 
sand; seasonal 
high water table. 


Fair: low shrink- 
swell potential; 
medium compres- 
sibility; fair 
stability. 


Fair to poor in sub- 
soil: low or 
moderate shrink- 
swell potential; 
seasonal high 
water table. 

Good in sub- 
stratum: stratified] 
gravel and sand. 


Fair: seasonal high 
water table; 
difficult to work 
and compact if 
wet. 


1 
‘ 


Seasonal high water 
table; subject to 
frost heaving; 
clayey below sur- 
face layer. 


Seasonal high water 
table; plastic 
clay; clayey 
subsoil. 


Seasonal high water 
table; subject to 
frost heaving; 
clayey below 
surface layer; 
subject to ponding, 


Seasonal high water 
table; subject to 
frost heaving; 
moderately fine 
textured subsoil. 


Subject to flooding; 
subject to frost 
heaving. 


Seasonal high water 
table; subject to 
frost heaving; 
loose gravel and 
sand at a depth 
of 24 to 40 inches. 


Subject to flooding; 
seasonal high 
water table; 
subject to frost 
heaving. 


Seasonal high water 
table; slow seepage; 
clayey below sur- 
face layer. 


Slow seepage; clayey 
subsoil; seasonal 
high water table. 


Seasonal high water 
table; slow 
seepage; clayey 
subsoil. 


Seasonal high water 
table; moderate 
to slow seepage; 
moderately fine 
textured subsoil. 


Subject to flooding; 
moderate to slow 
seepage. 


Seasonal high water 
table; rapid 
seepage in 
substratum. 


Seasonal high water 
table; subject to 
flooding; slow 
seepage, 
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Soil features affecting—Continued Limitations for sewage disposal 


Agricultural Terraces Grassed Foundations Septic tank 
Embankment. drainage and waterways for low filter fields Sewage lagoons 
: diversions buildings 


Fair stability and 


Seasonal high Nearly level Very poorly Shrink-swell Severe: scasonal | Slight: slow 
compaction; slow water table; and in drained ; wet- potential high high water permea- 
permeability; slow per- depressions, ness; low in in subsoil and table; subject bility; high 
medium to high meability. phosphorus moderate below to ponding; clay content. 
compressibility; —. and potas- a depth of 4 slow perme- 
clayey subsoil. ' sium. feet; seasonal ability. 

high water 
table; slow per- | 
meability. 

Fair stability; slow | Seasonal high Nearly level Very poorly Compressibility Severe: slow Slight: slow 
permeability ; water table; and in drained; wet- and shrink- permeability; permeability; 
clayey subsoil; slow perme- depressions. ness; low in swell potential seasonal high high clay 
medium to high ability. phosphorus high in subsoil water table. content. 

| compressibility. and potas- and moderate 
1 sium. below a depth 
! of 4 feet; sea- 
i sonal high 
water table. 

Fair stability and Seasonal high Nearly level Subject to Shrink-swell po- Severe: seasonal | Slight. 
compaction; slow water table; and in ! ponding; tential moderate high water 
permeability ; slow permea- depressions. | wetness. to high in sub- table; slow per- 
medium to high bility; poor : soil and moder- meability ; sub- 
compressibility ; outlets; sub- ate below a ject to ponding. 
clayey subsoil. ject to pond- depth of 4 feet; 

ing, seasonal high 
water table; 
slow permea- 
bility; subject | 
to ponding. ! 

Fair stability, fair Seasonal high Nearly level Rimoff slow; Shrink-swell po- Severe: seasonal | Slight. 
to good compac- water table; and in ponded in tential moder- high water 
tion, medium slow permea- depressions. places; low ate in subsoil table; subject 
compressibility, bility. in phosphorus and low below to ponding; 
and slow permea~ { and potas- a depth of 314 slow permea- 
bility in subsoil; sium. feet; seasonal bility. 
fair stability, fair high water 
compaction, and table. 


medium compres- 
sibility in sub- 


compressibility. 


flooding. 


stratum, 

Moderate permca- Well drained___-] Nearly level; |. Nearly level; On flood plains and} Severe: subject Severe: subject 
bility; fair sta- on flood on flood subject to to flooding. to flooding. 
bility; fair com- plains. plains. flooding. 
paction; subject 
to flooding. 

Fair stability and Seasonal high Nearly level Very poorly Shrink-swell Severe: seasonal | Severe: _ 
fair to good water table; and in drained; potential high water gravelly in 
compaction in sand and depressions. wetness. moderate in table; possi- lower sub- 
subsoil; good gravel below subsoil and low ble stream soil; loose 
stability and a depth of 24 | at a depth of pollution gravel and 
compaction in to 40 inches. | 24 to 40 inches; through loose sand at a 
substratum; seasonal high gravel and sand. depth of 24 
contains loose water table. to 40 inches. 
gravel and sand. 

Fair stability and Seasonal high Nearly level; | Somewhat Seasonal high Severe: subject Severe: 
compaction ; water table; poorly water table; on to flooding; subject to 
subject to subject to drained ; flood plains seasonal high flooding. 
flooding; medium | flooding. wetness, and subject to water table. 
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SOIL SURVEY 


Tass 7.—Engineering 


Soil features affecting— 


Road fill Highway location Reservoir area 


Suitability as a source of— 
Soil series and map symbols 
Topsoil Sand and gravel 
Sloan: 
Sitestiveecehcs sede Fair or good toa | Not suitable__-- 
depth of 12 
inehes; poor 
below; variable 
stratified layers; 
gravelly. 
Wallkill: P 
Wan ncovease soe tece, Good to a depth Not suitable. .__ 
of 10 to 20 
inches. 


Seasonal high water 
table; subject to 
flooding; slow 
seepage. 


Fair to poor: sub- 


ject to frost 


Subject to flooding; 
seasonal high 
water table; 
subject to frost 
heaving. 


heaving and 
flooding; seasonal 
high water table. 


Not suitable__.--.-- Organic material; 


Organic material at 
high water table. 


a depth below 10 
to 20 inches; 
unstable; subject, 
to ponding. 


Reaction, the degree of alkalinity or acidity of a soil, 
is expressed in pII values. This column lists estimated 
ranges in field pH values for each major horizon. A pI 
of 7, for example, indicates a neutral soil, a lower pH 
value indicates acidity, and a higher value indicates 
alkalinity. 

Frost-heave potential indicates the degree of suscepti- 
bility of each major soil layer to the formation of ice 
lenses and the subsequent loss of stability on thawing. 
Silty soils are particularly susceptible to frost heave. 

Shrink-swell potential indicates the volume change to be 
expected with change in moisture content. The estimates 
are based primarily on the amount and kind of clay in 
the soil. 


Engineering interpretations of the soils 


Table 7 rates the soils according to their suitability 
as a source of topsoil, sand and gravel, and road fill. It 
also lists soil features that would affect use of the soil 
as sites for highways, work on structures that conserve 
soil and water, and foundations for low buildings. In 
addition, ratings of the limitations of the soils for use 
as sites for septic tank filter fields and sewage lagoons 
are given, and the chief reasons for assigning moderate 
or severe limitations are listed. The interpretations in 
this table apply to the representative profile of each 
series described in the section “Descriptions of the Soils.” 

A-soil feature may be helpful in one kind of engineering 
work and a hindrance in another. For example, a soil 
that has a permeable substratum is not desirable as a site 
for a farm pond, but may be desirable as a location for a 
highway. 


Topsoil refers to soil material, preferably rich in 
organic matter, that is used as a topdressing on back 
slopes, embankments, lawns, gardens, and the like. The 
suitability ratings are based mainly on texture of the 
soil and its content of organic matter. 

The suitability of a soil as a source of sand and gravel 
applies to the soil material within a depth of 7 feet. 
Depth to sand or sand and gravel varies, even within the 
same soil series. Test pits therefore are needed to deter- 
mine the extent and availability of sand or sand and 
gravel. 

The suitability of the soils as a source for road fill is 
based on the performance of the soil material when used 
to build embankments. Both the subsoil and substra- 
tum are rated if they widely differ in texture. Soil tex- 
ture and the nature of the clay are the main features 
considered. 

Features considered in rating the soils for highway 
location were those that affect the overall performance 
of the soil. The ratings are based on undisturbed soil 
without artificial drainage. 

Permeability of the undisturbed soil, which affects 
seepage, is the main feature considered in determining 
the suitability of the soils for reservoir areas. 

The features considered for farm-pond embankments 
are those that affect the use of the disturbed soil material 
for constructing embankments to impound surface water. 

Agricultural drainage is influenced by features that 
affect the installation and performance of surface and 
subsurface drainage practices. Among these features are 
texture, permeability, relief, seasonal water table, and 
restricting layers, 
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: Soil features affecting—Continued Limitations for sewage disposal 

Agricultural Terraces Grassed Foundations Septic tank 
Embankment drainage and waterways for low filter fields Sewage lagoons 
diversions buildings 

| 

| Fair stability and Seasonal high Nearly level Runoff very Shrink-swell Severe: seasonal | Severe: 

; compaction; water table; and in slow; potential high water subject to 
subject to subject to depressions; wetness. moderate in table; subject flooding. 
flooding; medium flooding. flood subsoil and low to flooding; 

! compressibility. plains. below a depth moderately slow 

| of 3 feet; permeability. 

| subject to 
i flooding and 
ponding; 

| seasonal high 

| water table; 

i : moderately slow 

| ! permeability. 

Organic matorial High water In depres- | Level; very Unstable organic Severe: high Severe: high 
at a depth below table; subject sions. poorly material below water table; content of 
10 to 20 inches; to ponding; drained. a depth of 10 subject to organic 
subject to poor outlets. to 20 inches; ponding; matter; low 
ponding, high water organic and fre- 
table; subject material below quently 
to ponding. a depth of 10 ponded; 
| to 20 inches. ; drainage from 
; higher areas, 


Features that affect the layout and construction of 
terraces and diversions are relief, texture, and depth to 
soil material unfavorable to good growth of crops. 

For grassed waterways features that affect. the estab- 
lishment and growth of plants and the layout and con- 
struction of the waterways were Coneidered, Among such 
features are runoff, texture, and stones on and in the soil. 

The soil features considered for building foundations 
are those properties of undisturbed soils that affect their 
suitability for supporting foundations of low buildings 
with normal foundation loads, Evaluations were largely 
made on the subsoil and the substratum because these 
layers generally provide the base for foundations. 

Among the features considered in rating the soils for 
use as septic tank filter fields were permeability, seasonal 
water table, susceptibility to flooding, and relief. 

Use of the soils for sewage lagoons is influenced chiefly 
by such soil features as permeability, slope, suitability of 
the material for embankment and for reservoir basin, and 
presence of coarse fragments on the surface. 


Formation and Classification of Soils 


Tn this section the factors that have affected the forma- 
tion of soils in Delaware County are discussed. Then the 
current system of soil classification is explained, and the 
soil series are placed in higher categories. The soil series 
in the county, including a profile representative of each 
series, are described in the section “Descriptions of the 
Soils.” 


Factors of Soil Formation 


Soil is formed by weathering and other, processes 
that act upon parent material. The characteristics of a 
soil at any given point are determined by (1) the physical 
and mineralogical composition of the parent material; (2) 
the climate under which the soil material has accumu- 
lated and existed since accumulation; (3) the plant and 
animal life on and in the soil; (4) the relief, or Jay of 
the land; and (5) the length of time the parent material 
has been in place and subject to the soul-forming processes. 

Climate and plants and animals are the active forces 
of soil formation. They act on the parent material 
accumulated through the weathering of rocks and slowly 
change it into soil. The effects of climate, plants, and 
animals are conditioned by relief. The parent material 
also affects the kind of profile that can be formed and, 
in extreme cases, determines it almost entirely. Finally, 
time is needed for changing parent material into a soil. It 
may be much or little, but some time is always required 
for differentiation of soil horizons. Usually, a long period 
of time is needed for distinct horizons to develop. 

Few generalizations can be made regarding the effect, 
of any one factor of soil formation, because the effect of 
each is modified by the other four. Many of the processes 
of soil development are unknown, 


Parent material 

The parent, materials from which the soils of Delaware 
County are derived consist of glacial till and of outwash 
gravel and sand of Wisconsin age and of alluvial deposits 
along streams. 
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The bedrock of Delaware County is middle Silurian 
dolomitic limestone. It is near the northern end of the 
Cincinnati arch. The bedrock dips westerly from almost 
no dip at all across the broad top of the north end to a dip 
of 30 feet per mile in the southwest. The limestone ranges 
in thickness from 50 to more than 200 feet. Thickness of 
the glacial drift over the bedrock ranges from 5 to 200 
feet. Bedrock is near the surface south of Eaton along 
the Mississinewa River, at the southwest edge of Muncie 
along Cornbread Road, and where the tracks of the Nor- 
folk and Western Railway Company cross White River 
at the east edge of Muncie. 

The glaciation in Delaware County occurred during 
the Pleistocene epoch. The drift that was left by the 
glaciers is of Wisconsin age. The main advance of glacial 
ice into central Indiana during Wisconsin age had two 
distinct advances within a span of about 1,000 years. The 
first, which occurred about 21,000 years ago, reached 
farthest south to the end moraine (73). After the first 
advance the ice melted somewhat and then, about 20,000 
years ago, readvanced to a new position a few miles 
north of its previous one. The segment of the continental 
ice sheet that covered most of central Indiana during 
this time was the Kast White sublobe of the Ontario-Erie 
lobe. This sheet produced what is recognized as the broad 
Tipton till plain. 

The glacial drift in Delaware County is divided into 
two distinct parts. The soils in roughly the southern third 
of the county formed in loam and silt loam till. The dom- 
inant soils in this area are in the Miami, Brookston, and 
Crosby series. The clayey soils in the northern two-thirds 
of the county formed in clay loam or silty clay loam till. 
The dominant soils in this area are in the Blount, Pe- 
wamo, and Morley series. The dividing line between the 
two tills underlying these soils is along White River from 
the east edge of the county to Muncie. From Muncie west 
the line follows a rather indistinguishable series of low 
rolling ridges along the tracks of the Norfolk and West- 
ern Railway Company. 

The glaciation left a number of moraines, eskers, and 
kames in the county, The rolling slopes in the south- 
eastern part. of the county are part of the Knightstown 
moraine (1/2). The abrupt ridge system rising above the 
till plain northeast of Muncie is the Muncie esker. This 
esker is rich in gravel and sand. Several kames in the 
county rise above the till plain like an inverted bowl. 
They also are rich in gravel and sand. Soils of the Fox 
series are most commonly associated with the kame and 
esker formation, Immediately west of the esker is the 
esker trough, which is parallel with the esker. The esker 
trough is a very poorly drained, low-lying area that con- 
tains organic material in places. Soils of the Kokomo 
series that have a stratified substratum occupy much of 
the trough. 

A thin capping of loess up to 18 inches thick was 
deposited over the drift materials by wind. This material 
is silt loam that is easy to work. It makes up the plow 
layer in uneroded areas, 


Climate 


Climate influences the formation of soils both directly 
and indirectly. It affects the weathering and reworking 
of parent material directly through rainfall, temperature, 


and wind. It affects the soils indirectly through the 
amount and kind of vegetation and animal life sustained. 

Summers in Delaware County are hot and humid; 
winters are cold. Total annual precipitation is about 37 
inches. The amount of rainfall is greater in fall and 
spring than in other seasons. Water from heavy rainfall 
has leached plant nutrients from the surface layer of the 
soils. The climate is so uniform throughout the county, 
however, that differences among the soils cannot be attrib- 
uted to the climate. 


Plants and animals 


Higher plants, micro-organisms, earthworms, and other 
forms of life that live on and in the soil contribute to 
soil formation, The higher plants bring moisture and 
plant nutrients from the lower part of the profile to the 
upper part and return organic matter to the soil. Bacteria 
and fungi cause dead vegetation waste to decompose into 
organic matter and to be incorporated into the soil. 

The native vegetation of Delaware County consisted 
mainly of hardwood trees, such as oak, hickory, elm, 
maple, and ash. Trees return a comparatively small 
amount of organic matter to the soils. In uncleared parts 
of the upland, the surface has a thin cover of forest. lit- 
ter and leaf mold. The topmost inch or two of the soils 
contains a small amount of organic matter derived from 
decayed leaves and twigs. In some small areas, the native 
vegetation consisted of swamp grasses, sedges, and water- 
tolerant trees. The soils in these areas were covered with 
water much of year, and the organic matter decayed 
slowly. Some accumulation of organic matter resulted. 

The vegetation is fairly uniform throughout the county. 
Major differences among the soils, therefore, cannot be 
explained on the basis of differences in vegetation. Some 
comparatively minor variations in the vegetation are 
associated with different soils, but these variations prob- 
ably are the result, not the cause, of differences among 
the soils, 

Man, through his activity, also affects the formation of 
soils, He determines, by the kind of management he uses, 
whether the soil is conserved or is lost through erosion. 
Erosion removes topsoil, organic matter, and plant nutri- 
ents and makes a soil that is soft, friable, and easy to 
work hard, cloddy, and sticky. By draining the dark- 
colored depressional soils, man has improved aeration in 
the subsoil and, in places, improved the oxidizing of 
minerals. If these drained soils are plowed when they are 
wet, however, the friable surface soil becomes hard and 
cloddy. Man has also changed the soils by use of diver- 
sions and other structures that change the natural flow 
of the water. 

Areas in the county greatly changed by man are 
mapped as Made land, Borrow pits, and Gravel pits and 
Stone quarries, Also, Pewamo and Brookston silt loams, 
overwash, formed largely as the result of man’s activity. 
The original dark-colored organic soil is now covered by 
recent alluvium or colluvinm that comprises the surface 
layer of these soils. 


Relief 


Relief influences the formation of soils through its 
effect on drainage, runoff, leaching, and normal and 
accelerated erosion. 
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The relief in Delaware County ranges from nearly 
level on bottom lands, terraces, and upland flats to steep 
on short breaks. Areas of rolling soils in the county have 
been dissected by stream cutting and erosion. 

Strongly sloping soils are not so well developed as level 
and gently sloping soils, even though the parent material 
was the same. This weaker development of the strongly 
sloping soils comes from more rapid geologic erosion, 
less leaching, and lack of enough water in the soil for 
vigorous growth of plants, Soils that formed under the 
same kind of vegetation and from the same kind of parent. 
material vary in degree of profile development that takes 
place largely because of the amount of water that passes 
through the soils. 

The Morley, Blount, and Pewamo soils are examples 
of soils that show the effects of variation in relief on 
formation of soils that developed from similar parent 
material. All of these soils formed in a mantle of loess 
overlying glacial till. The Morley soils, which are gently 
sloping to strongly sloping, are well drained. The Blount 
soils, which are level to nearly level, are somewhat poorly 
drained. The Pewamo soils, which are level and in depres- 
sional areas, are very poorly drained. 


Time 


The length of time that soil material remains in place 
and is acted upon by the soil-forming processes largely 
determines whether a soil is fully developed and mature 
or is poorly developed and young. Soils along the flood 
plains are said to be young. They show little profile 
development because fresh material is deposited on the 
areas periodically. Examples are soils of the Genesee, 
Shoals, and Sloan series. Many soils on steep slopes, such 
as those of the Hennepin series, are immature because 
geologic erosion removes material nearly as fast as it 
is formed. 

Mature soils have well-developed A and B horizons that 
were produced by the natural processes of soil formation, 
Soils of the Miami, Crosby, and Brookston series, which 
were derived from Wisconsin till, have strong differen- 
tiating horizons and are leached of carbonates to a depth 
of 24 to 42 inches. Morley, Blount, and Pewamo soils 
were also derived from materials of the Wisconsin glaci- 
ation, They formed in finer textured till and are from a 
different segment of the sublobe. The A and B horizons 
of these soils are also well developed and are leached of 
carbonates to a depth of 20 to 40 inches. 


Processes of Soil Formation 


Four processes were involved in the formation of hori- 
zons (0) in the soils of this county. These processes are 
the accumulation of organic matter, the leaching of cal- 
cium carbonates and bases, the reduction and transfer of 
iron, and the formation and translocation of silicate clay 
minerals. In most soils, more than one of these processes 
have been active in the formation of horizons. 

The accumulation of organic matter in the upper part 
of the profile to form an Al horizon has been important. 
In general, the soils that. contain much organic matter 
have a thick, dark-colored surface layer and have pro- 
duced the most grass in their natural environment, 
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Carbonates and bases have been leached from the upper 
horizons of nearly all of the soils of this county. This 
leaching is generally believed to precede the translocation 
of silicate clay minerals. 

Clay particles accumulate in pores and form films on 
the surface along which water moves. Leaching of bases 
and the translocation of silicate clays are among the more 
important processes in horizon differentiation in the soils 
of this county. Soils of the Morley series are examples of 
soils in which translocated silicate clays have accumulated 
in the B2t horizon in the form of clay films. 

The reduction and transfer of iron, or gleying, is evi- 
dent in some of the very poorly drained soils, such as 
those of the Pewamo series. The gray color of the subsoil 
indicates the reduction and loss of iron. Mottles, which 
occur in some horizons, indicate segregation of iron. 


Classification of Soils 


Soils are classified so that we may more easily remember 
their significant characteristics. Classification enables us 
to assemble knowledge about the soils, to see their rela- 
tionships to one another and to the whole environment, 
and to develop principles that help us to understand 
their behavior and their response to manipulation. First: 
through classification, and then through use of soi] maps, 
we can apply our knowledge of soils to specific fields and 
other tracts of lands. 

Thus, in classification, soils are placed in narrow cate- 
gories that are used in detailed soil surveys so that 
knowledge about the soils can be organized and applied 
in managing farms, fields, and svoodlands: in developing 
rural areas; in engineering works; and in many other 
ways. Soils are placed in broad classes to facilitate study 
and comparison in large areas, such as countries and 
continents, 

Two systems of classifying soils have been used in the 
United States in recent years. The older system was 
adopted in 1988 (2) and later revised (7). The system 
currently used was adopted for general use by the 
National Cooperative Soil Survey in 1965 (8). It is under 
continual study. Therefore, readers interested in develop- 
ments of this system should search the latest literature 
available (6). The soil series of Delaware County are 
placed in some categories of the current system in table 8, 
The classes in the current system are briefly defined in the 
paragraphs that follow: 

Orvers: Ten soil orders are recognized in the current 
system. They are Aridisols, Entisols, Vertisols, Incepti- 
sols, Mollisols, Spodosols, Alfisols, Ultisols, Oxisols, and 
Histosols. The properties used to differentiate the soil 
orders are those that tend to give broad climatic group- 
ings of soils. The exceptions, Entisols and Histosols, 
occur in many different climates. Four soil orders are 
represented in Delaware County—Alfisols, Hiistosols, 
Inceptisols, and Mollisols. 

Alfisols are soils containing a clay-enriched B horizon 
that has medium or high base saturation. 

Histosols are highly organic soils that formed in 
marshes and swamps where organic matter from decaying 
plants accumulated. 
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Inceptisols generally form on young, but not recent, 
land surfaces, These soils have weakly developed or incip- 
ient horizons, 

Mollisols have formed mostly under grass. They have 
a thick, friable, dark-colored surface layer. Base satura- 
tion is more than 50 percent. 

Svporpers: Each order is subdivided into suborders, 
primarily on the basis of soil characteristics that seem to 
produce classes having the greatest genetic similarity. The 
suborders have a narrower climatic range than the orders. 
The criteria for suborders chiefly reflect the presence or 
absence of waterlogging or soil differences resulting from 
the climate or vegetation, 

Great Grours: Each suborder is separated into great 
groups according to the presence or absence of genetic 
horizons and the arrangement of these horizons. 

Suncrours: Each great group is subdivided into sub- 
groups. One of these subgroups represents the central 
(typic) segment of the great group, and the others, 
called intergrades, contain those soils having properties 
of soils in another group, suborder, or order, 

Famiries: Each subgroup is divided into families, 
primarily on the basis of properties important to the 
growth of plants. Among the properties considered are 
texture, mineralogy, reaction, and soil temperature. 

Series: The series consists of a group of soils that 
formed from a particular kind of parent material and 
having genetic horizons that, except for texture of the 
surface soils, are similar in differentiating characteristics 
and in arrangement in the soil profile. Among these 
characteristics are color, texture, structure, consistence, 
reaction, and mineralogical and chemical composition. 
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General Nature of the County 


Most of the early settlers in Delaware County came 
from Virginia, Pennsylvania, and Kentucky. The Dela- 
ware and Miami Indians were living there when they 
arrived and remained until 1818. Muncie, the county seat, 
was named for the chief of the Delaware tribe. 

The area was officially established as a county in 1827. 
The discovery of natural gas in the county in 1886 led 
to the development of many local industries. Ball Broth- 
ers Glass Corporation, the largest of these, was respon- 
sible for the establishment of Ball State University and 
Ball Memorial Hospital. Some businesses closed after the 
supply of natural gas was depleted, but in general in- 
dustry continued to increase over the years. Today 
Muncie is one of the major industrial areas in central 
Indiana. The main industries are plants that treat metal, 
produce alloys, and provide metal products; factories 
that manufacture automotive equipment, electrical trans- 
formers, and tool and die equipment; and firms that 
process meat, sell retail foods, and supply trucking serv- 
ices. A fairly new industry in the county is the exea- 
vation and sale of peat. The peat is used in urban areas 
as a mulch and soil conditioner. 

Delaware County is presently changing from an essen- 
tially rural area to a modern urban area. Many residents 
of the county now commute to work daily to cities outside 
the county, 

The county is served by the Norfolk and Western, the 
Penn Central, and the Chesapeake and Ohio railroads. 
Local and interstate buses serve most communities, Alle- 
gheny Airlines provides service to larger cities, and small 
airlines provide commuter service to Muncie. 


TaBie 8.—Classification of soil series of Delaware County * 


Series Family Subgroup Order 
Blount_.-- Fine, illitic, mesic. -- Aeric Ochraqualfs__ . Alfisols. 
Brookston .| Fine-loamy, mixed, non reous, mes Typic Argiaquol -| Mollisols. 
Carlisle..___ -| Nonacid, nonwoody, nonclastic, organi Ilemie Medisapris ste Histogols. 

mesic. ! 
Fine-loamy, mixed, mesic_.....--.-.--.-------------- Aeric Ochraqualfs fay safe Alfisols. 
Fine-loamy over sandy or sandy skeletal, mixed, | Typic Hapludalfs.....-.----- 3 Alfisols. 

mesic. 
Fine-loamy, mixed, mesic___ i es _o-.. -----..| Fluventie Eutrochrepts. Inceptisols. 
Fine-loamy, mixed, mesic. Typie Eutrochrepts Inceptisols. 
Fine, mixcd, noncaleareous, mesic. -— ~~ - Typie Argiaquolls. Mollisols. 
Nonaecid, nonwoody, nonelastic, loamy, Terric Medisapris' Histosols. 
Fine-loamy, mixed, mesic.__ ae H Alfisols, 
Fine-loamy, mixed, mesic. ot Alfisols, 
Fine, illitic, mesic. —_ ~ Typie Hapludalfs...--.-..----- Alfisols, 
Fine-loamy, mixed, me: Alfisols. 
Fine, mixed, nonealcareous, mesic ! Mollisols. 
Fine-loamy, mixed, nonealcareous, m | Mollisols. 
Fine-loamy, mixed, mesic. S Mollisols. 
Fine-loamy over sandy or sandy skeletal, mixed, non- | Typic Argiaquolls__ Mollisols. 

calcareous, mesic. 
Fine-loamy, mixed, nonacid, mesic_____- Aeric Fluventic Haplaquepts Inceptisols. 
Fine-loamy, mixed, nonealearcous, mesic Fluventic Haplaquolls____- Moliisols. 
Fine-loamy, mixed, nonacid, mesic. Thapto-Histic Haplaquepts__...------ Inceptisols. 


1 Placement of some soil series in the current system of classification, particularly in families, may change as more information 


becomes available. 


2? These soils are taxadjuncts to their series because they are slightly calcareous. 
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Climate ” 


The climate of Delaware County is characterized by 
four well-defined seasons, by frequent changes in temper- 
ature and humidity, and by nearly ideal rainfall. Table 
9 shows representative temperature and precipitation 
data, Table 10 shows the last. freezing temperatures in 
spring and the first in fall. 

Temperatures of 90° or higher occur on an average of 
9 days during July, the warmest month of the year. 
Temperatures below zero occur on an average of 7 days 
in winter. January generally is the coldest month of the 
year. 

_ Maximum precipitation generally is in spring and early 
in summer. The average rainfall in winter is less than 3 
inches per month, and the average in spring is more than 
4 inches per month. The months of April, May, and June 
each have an average of 8 days with one-tenth inch or 
more of rain, The winter months and the months in the 
latter part of summer have an average of 5 days with 
this amount of rainfall. Rainfall of 1.3 inches or more in 
1 hour occurs about once every 2 years; 2.1 inches in 1 
hour, about every 10 years; and 2.5 inches in 1 hour, about 
every 25 years. Two inches of rain falls in a 6-hour period 
about once every 2 years, and 3.4 inches in a 6-hour period 
falls about once every 10 years. Droughts are infrequent 
in the county, and they affect farming only occasionally. 


The average yearly snowfall is 21 inches. Most snow 
comes in January, but snow occurs as early as October 
and as late as May. The most snow in any one day, 14 
inches, was recorded November 26, 1950. The record for 
1 month is 18.5 inches that fell during March in 1924. 

Relative humidity on a typical summer day ranges 
from jn the 40’s in the afternoon to 90° or higher just 
before dawn. In winter the most probable range is from 
in the 60’s to in the 90’s. Relative humidity in a 24-hour 
period generally rises as temperature falls and falls as 
temperature rises. Thus the humidity pattern generally 
is the reverse of the temperature pattern, 

Fall generally is the best time of year for outdoor 
activities. About 70 percent of the maximum sunshine 
js available, the chance of rain showers is at a minimum, 
and temperatures are comfortable. 

Severe storms are rare in the county, but 17 tornadoes 
have been reported in the period 1916-66. Low-pressure 
centers from the west cross the plains and move up to 
the valley of the Ohio and St. Lawrence Rivers to the 
Atlantic Ocean. Most of the rainfall in the county comes 
as a result of these storms. Thunderstorms oceur in the 
afternoons in summer and are the primary source of sum- 
mer rainfall. About 47 days each year have such storms. 
About one thunderstorm a year occurs in winter. 


2RBy DLawsence A, Scwaat, State climatologist, National 
Weather Service, U.S. Department of Commerce. 


TABLE 9.—Temperature and precipitation data 


[All data from Muncie] 


Temperature Precipitation 

' One year in 10 will Average 

Month Average Average Average Average Average have— Days depth of 
daily « — daily monthly | monthly | monthly |__ | with snow on 
maximum ; minimum | highest lowest total snow | days with 

maximum | minimum Less than—|More than—| cover! snow 
’ cover! 

°F, Oa 4 °F. oF, Fnches Inches Inches Inches 

387 20 | 58 <5 2.8 0.7 4.6 9 3 

40 22 60 -1 2.1 5 3.4 6 3 

49 30 72 12 3.6 Li 5.4 3 4 

62 40 81 24 3.8 19 6.1 0 9 

74 50 87 32 4.1 2.1 5.8 0! Q 

83 59 94 43 44 15 TA 0 0 

86 62 95 49 | 3.6 17 5.6 0 0 

85 60 95 45 3.5 L7 4,7 0 0 

79 53 93 35 3.6 .6 6.0 0 0 

68 43 84 26 2.7 | 8 5. 0 0 0 

51 32 71 14 2.9 15 4.6 1 5 

39 23 60 -1 2.6 6; 3.7 8 3 

63 41 298 3—10 39. 7 14,7! 62. 0 27 4 

: 1 


1 One inch or more. 
2 Average annual highest maximum. 


410-187—72. 5 


8 Average annual lowest minimum. 
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TasLe 10.—Probabilities of last freezing temperatures in spring and first in fall 
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Dates for given probability and temperature 


Spring: ' 
1 year in 10 later than__ | April 1 
2y i March 25 
5 years in LO later than... _ March 11 


Fall: 
1 year in 10 earlier than____._- oe 
2 years in 10 earlier than_ 
5 years in 10 earlier than__-__ 


November 9 


16° F. or lower 


November 15 
November 27 


20° F. or lower | 24° F. or lower 28° F. or lower | 32° F. or lower 


April 8 April 21 May 2 May 15 
April 1 April 15 April 27 May 11 
' March 19 April 3 April 15 May 1 
October 22 October 19 October 5 September 23 
+ October 30 October 25 October 10 September 27 
| November 10 | November 4 October 21 October 7 


Natural Resources 


Delaware County is abundantly supplied with a vari- 
ety of natural resources. Among these are limestone, 
gravel, sand, and clay. Natural gas wells are no longer 
producing gas, but a few provide limited quantities of 
oil. Some of the old gas wells are now an excellent source 
of water, ; 

Limestone is near the surface in several areas. It is 
used commercially for roadbuilding, for concrete, and 
as a source of lime for farming. Some of the limestone 
is used for decorative stone and for flagstone. 

Many sources of gravel and sand are in the county, as 
well as many gravel pits. Several of the gravel pits are 
good commercial sources, and many potential sources for 
gravel remain to be opened. 

The soils in the county generally contain enough clay 
to be used in the manufacture of brick tile and field 
tile. Most of the bricks in the early brick homes, schools, 
and stores in the county were made from local clay. A 
small factory that manufactures field tile still operates 
just north of the Delaware County line. 


Farming 


The farms in Delaware County are some of the most 
productive in the State, and their output is consistently 
high. Most farms in the county are now specialized en- 
terprises, such as dairy farms, cash-grain farms, and 
farms where cattle are fed for market. The small family 
farms are decreasing in number and, for economic rea- 
sons, have been replaced by larger farms. 

In 1964, according to the U.S. Census of Agriculture, 
1,387 farms were in the county, and they occupied 
207,515 acres. Of these farms, 779 were fully owned, 412 
were partly owned, 195 were operated by the tenants, 
and 1 farm was operated by a manager. 

Corn occupied a total of 57,239 acres in the county in 
1964; soybeans, 42,668 acres; wheat, 19,399 acres; alfalfa 
and alfalfa mixtures, 9,184 acres; oats, 5,860 acres; and 
clover, timothy, and grasses, 4,335 acres. 

The chief livestock enterprise in the county is the 
raising of hogs. The number of hogs and pigs is de- 
creasing, however, and the number of beef cattle is in- 


creasing. In 1964, 55,238 hogs and pigs were reported in 
the county; 26,627 cattle and calves; 4,458 milk cows; 
and 6,696 sheep and lambs. In addition 70,559 chickens, 
4 months old and older, were reported on the farms. 


Literature Cited 


(1) American Association or Stare Highway OFFIcraLa. 
1961. STANDARD SPECIFICATIONS FOR HIGHWAY MATERIALS 
AND METILODS OF SAMPLING AND TESTING. Ed. 8, 
2 v., illus, 


(2) Batowin, Marx, Ketxoac, C. E., and THorr, James, 
1988, sor, CLASSIFICATION. U.S. Dept. Agr. Ybk., pp. 979— 
1,001. 
(3) Krumer, V. J. and ALExANpgr, L. T. 
1949. METHODS OF MAKING MECHANICAL ANALYSES OF SOILS. 
Soil Sci. 68: 15-24. 
(4) —--—- and Mutuns, J. F. 
1954, IMPROVED STIRRING AND PIPHTTING APPARATUS FOR ME- 
CHANICAL ANALYSIS OF SorLS. ‘Soil Sci. 77: 437- 
441, illus, 
(5) Otmstreap, L, B., ALEXANDER, L, T., and Mippieron, H. B. 
1930. A PIPETTE METHOD OF MECHANICAL ANALYSIS OF SOIL8 
BASED ON IMPROVED DISPERSION PROCEDURE. U.S. 
Dept. Agr. Tech. Bul. 170, 22 pp., illus. 
(6) Simonson, Roy W. 
1963. SOIL CONSERVATION AND THE NEW CLASSIFICATION 
SysTEM. Soil Sci. 96: 23-80. 
(7) THorp, James and Surry, Guy D, 
1949, HIGHER CATEGORIES OF SOIL CLASSIFICATION! ORDER, 
SUBORDER, AND GREAT SOIL GROUPS. Soil Sci. 67: 
117-126, illus. 
(8) Unirep States DepaRTMENT OF AGRICULTURE, 
1960. SOIL CLASSIFICATION, A COMPREHENSIVE SYSTEM, 7TH 
APPROXIMATION. 265 pp., illus. [Supplements is- 
sued March 1967 and September 1968} 
(9) 
1951. SOIL SORVEY MANUAL. U.S. Dept. Agr. Handbk. No. 
18, 503 pp., illus. 
(10) 
1957. som. U.S. Dept. Agr. Ybk,, 748 pp., illus. 
{11) Unzrrep States DepaRTMENT oF Derense. 
1968. UNIFIED SOIL CLASSIFICATION SYSTEM FOR ROADS, AIR- 
TIELDS, EMBANKMENTS AND FOUNDATIONS. MIIT- 
STD-619B, 30 pp., illus. 
(12) Wayne, WitLiaM J. 
1965. THE CRAWFORDSVILLE AND KNIGHTSTOWN MORAINES 
IN Inptana. Ind. Dept. Cons., Geol. Surv., Rpt. 
of Progress 28, 15 pp., illus. 
(18) 
1956. THICKNESS OF DRIFT AND BEDROCK PHYSIOGRAPHY OF 


INDIANA NORTH OF THE WISCONSIN GLACIAL BOUND- 
Aky, Ind. Dept. Cons., Geol. Surv., Rpt. of Prog- 
ress 7, 70 pp., illus. 


DELAWARE COUNTY, INDIANA 65 


Glossary 


Aeration, soil. The exchange of air in soil with air from the at- 
mosphere. The air in a well-aerated soil is similar to that in 
the atmosphere, but that in a poorly aerated soil is eonsid- 
erably higher in carbon dioxide and lower in oxygen. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Available water capacity (also termed available moisture capac- 
ity). The capacity of soils to hold water available for use 
‘by most plants. It is commonly defined as the difference be- 
tween the amount of soil water at field capacity and the 
amount at wilting point. It is commonly expressed as inches 
of water per inch of soil. 

Calcareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms: Clay coat, clay skin, 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrations of compounds, or of 
soil grains cemented together. The composition of some con- 
cretions is unlike that of the surrounding soil. Calcium car- 
bonate and iron oxide are examples of material commonly 
found in concretions. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together 
in a mass, 

Friable-——-When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together 
into a lump. 

Firm—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastio—When wet, readily deformed by moderate pressure 
but ean be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger, 

Sticky—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger, 

Sojft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemenied.——Ilard and brittle; Uttle affected by moistening. 

Depth, soil. Total depth of soil profile over bedrock or other 
strongly contrasting nonconforming rock material. Depth class 
limits used in describing soils in this survey and their depth 


are— 
Inches 
Shallow. 20 or less. 
Moderately deep. 20 to 40. 
40 or more. 


Drift (geology). Material of any sort deposited by geologic proc- 
esses in one place after having been moved from another; 
includes drift materials deposited by glaciers and by streams 
and lakes associated with them. 

Erosion. The wearing away of the land surface by wind (sand- 
blast), running water, and other geological agents. 

Esker (geology). A narrow, winding ridge or mound of stratified 
gravelly and sandy drift that wus deposited by a subglacial 
stream. 

Flood plain. Nearly level land, consisting of stream sediment, that 
borders a stream and is subject to flooding unless protected 
artificially. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming 
processes. These are the major horizons: 

O horizon—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 
A hortzon.—The mineral horizon at the surface or just below an 
O horizon. This horizon is the one in which living organisms 
are most active and therefore is marked by the accumula- 


tion of humus. The horizon may have lost one or more of 
soluble salts, clay, and sesquioxides (iron and aluminum 
oxides). 

B horizon.—The mineral horizon below an A horizon, The B 
horizon is in part a layer of change from the overlaying A 
to the underlying C horizon. The B horizon also has dis- 
tinctive characteristics caused (1) by accumulation of clay, 
sesquioxides, humus, or some combination of these; (2) by 
prismatic or blocky structure; (8) by redder or stronger 
colors than the A horizon; or (4) by some combination of 
these. Combined A and B horizons are usually called the 
solum, or true soil, If a soil lacks a B horizon, the A horizon 
alone is the solum. 

CO horizon—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be 
like that from which the overlying horizons were formed. 
if the material is known to be different from that in the 
solum, a Roman numeral precedes the letter C. 

R layer—Consoliduted rock beneath the soil. The rock usually 
underlies a © horizon but may be immediately beneath an 
A or B horizon. 

Humus. The well-decomposed, more or less stable purt of the organic 
matter in mineral soils. 

Infiltration. The downward entry of water into the immediate 
surface of soil or other material, as contrasted with percola- 
tion, which is movement of water through soil layers or 
materials. 

Internal soil drainage. The downward movement of water through 
the soil profile. The rate of movement is determined by the 
texture, structure, and other characteristics of the soil protile 
and underlying layers, and by the height of the water table, 
either permanent or ponded. Relative terms for expressing 
drainage are none, very slow, slow, medium, rapid, and very 
rapid. 

Kame (geology). An irregular, short ridge or hill of stratified 
glacial drift, 

Krotovinas. Irregular tubular streaks within one horizon trans- 
ported from another horizon. They are caused by the filling of 
tunnels made by burrowing animals in one horizon with mate- 
rial from outside the horizon. 

Lacustrine deposit (geology). Material deposited in lake water 
and exposed by lowering of the water or elevation of the land. 

Leaching, ‘The removal of soluble materials from soils or other 
material by percolating water. 

Loess. A fine-grained deposit laid down by wind and consisting 
dominantly of silt particles. 

Mottling, soil, Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually indi- 
cates poor aeration and lack of drainage. Descriptive terms are 
as follows: Abundance—few, common, and many; size— fine, 
medium, and coarse; and contrast—faint, distinct, and prom- 
inent. The size measurements are these: /fine, less than 5 
millimeters (about 0.2 inch) in diameter along the greatest 
dimension; medium, ranging from 5 millimeters to 15 milli- 
meters (about 0.2 to 0.6 inch) in diameter along the greatest 
dimension; and coarse, more than 15 millimeters (about 0.6 
inch) in diameter along the greatest dimension. 

Munsell notation. A system for designating color by degrees of the 
three simple variables—hue, value, and chroma. For example, 
a notation of 10YR 6/4 is a color with a hue of 10YR, a value 
of 6, and a chroma of 4. 

Natural soil drainage. Refers to the conditions of frequency and 
duration of periods of saturation or partial saturation that 
existed during the development of the soil, as opposed to 
altered drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the sudden deep- 
ening of channels or the blocking of drainage outlets. Seven 
different classes of natural soil drainage are recognized. 

BHacessively drained soils are commonly very porous and rapidly 
permeable and have low water-holding capacity. 

Somewhat excessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum. They have uni- 
form color in the A and upper B horizons and have mottling 
in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods 
but not all the time, and in Podzolic soils commonly have 
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mottlings below 6 to 16 inches, in the lower A horizon and 
in the B and € horizons. 

Poorly drained soils are wet Lor long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light 
gray, with or without mottling, in the deeper parts of the 
profile. 

Parent material. The disintegrated and partly weathered rock from 
which soil has formed. 

Permeability. The quality of a soil horizon that enables water or 
air to move through it. Terms used to describe permeability 
are as follows: very slow, slow, moderately slow, moderate, 
moderately rapid, rapid, and very rapid, 

Profile, soil. A vertical section of the soil through all its horizons 
aud extending iuto the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pl 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. An 
acid, or “sour,” soil is one that gives an acid reaction; an 
alkaline soil is one that is alkaline in reaction, In words, the 
degrees of acidity or alkalinity are expressed thus: 

ph pH 


Extremely acid. Below 45 Neutral —_------- 6.6 to 7.3 
Very strongly Mildly alkaline. TA to 78 
acid _. 4.5 to 5.0 Moderately 

Strongly ac’ 4.1 to 5.5 Tine: 222 220 es: 7.9 to 84 

Medium acid__. 5.6 to 60 Strongly alkaline. 8.5 to 9.0 
Slightly acid... 61 to 65 Very strongly al- 

Kaline —-------- D1 and 

higher 


Runoff. The amount of water removed by flow over the surface of 
the soil. The amount and rapidity of runoff are affected by 
such factors as texture, structure, and porosity of the surface 
soil; the plant cover; the prevailing climate; and the slope. 
The degree of runoff is expressed by the terms very rapid, 
medium, slow, very slow, and ponded. 

Sand. Individual rock or mineral fragments in soils having diam- 
eters ranging from 0.05 to 2.0 millimeters. Most sand grains 
consist of quartz, but they may be of any mineral composition. 
The textural class name of any soil that contains 85 percent 
or more sand and not more than 10 percent clay. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt tex- 
tural class is 80 percent or more silt and less than 12 percent 
elay. 

Soil, A natural, three-dimensional body on the earth’s surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material as conditioued by relief over periods of time. 

Soil separates. Mineral particles, less than 2 millimeters in equiv- 
alent diamcter and ranging between specified size limits. The 
names and sizes of separates recognized in the United States 
are as follows: Very coarse sand (2.0 to 1.0 millimeter) ; 
coarse sand (1.0 to 0.5 millimeter) ; medium sand (0.5 to 0.25 
millimeter); fine sand (0.25 to 0.10 millimeter); very fine 


sand (0.10 to 0.05 millimeter) ; silt (0.05 to 0.002 millimeter) ; 
and elay (less than 0.002 millimeter). The separates recog- 
nized by the International Society of Soil Science are as 
follows: I (2.0 to 0.2 millimeter) ; II (0.2 to 0.02 millimeter) ; 
TIT (0,02 to 0.002 millimeter) ; LV (less than 0.002 millimeter). 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons. Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying material. The living roots and other 
plant and animal life characteristic of the soil are largely 
confined to the solum, 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an 
equal mass of unaggregated primary soil particles, The prin- 
cipal forms of soil structure are—platy (laminated), prismatic 
(vertical axis of aggregates longer than horizontal), columnur 
(prisms with rounded tops), blocky (angular or subangular), 
and granular. Structuretess soils are (1) single grain (each 
grain by itself, as in dune sand) or (2) massive (the particles 
adhering together without any regular cleavage, as in many 
claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the solum 
below plow depth. 

Substratum. Technically the part of the soil below the solum. 

Surface soil. The soi! ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness. The 
plowed layer. 

Terrace (geological). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, lake, or sea. Stream terraces are 
frequently calied second bottoms, as contrasted to flood plains, 
and are seldom subject to overflow. Marine terraces were de- 
posited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay par- 
ticles in a mass of soil. The basic textural classes, in order 
of increasing proportion of fine particles, are sand, loamy 
sand, sandy loam, loam, silt loam, silt, sandy clay loam, clay 
loam, siity clay loam, sundy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further divided 
by specifying “course,” “fine,” or “very fine,” 

Till (geology). See Drift (geology). 

Till plain. A level or undulating land surface covered by till, which 
is unstratified glacial drift consisting of clay, sand, gravel, 
and boulders intermingled. 

Tilth, soil. Lhe condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the 
friable state and is associated with high noncapillary porosity 
and stable, granular structure. A soil in poor tilth is non- 
friable, hard, nonaggregated, and difficult to till. 

Topsoil. A presumed fertile soil or soil material, or one that re- 
sponds to fertilization, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 

Water table. The highest part of the soil or underlying rock ma- 
terial that is wholly saturated with water. In some places 
an upper, or perched, water table may be separated from a 
lower one by a dry zone. 


GUIDE TO MAPPING UNITS 


{For a full description of a mapping unit, read both the description of the mapping unit and that of the soil 


series to which it belongs, 


in for general information about its management. 


Acreage and 


extent, table 1, p. 8. 


Predicted yields, table 2, p. 32. 


Suitability 
wildlife, 


of the soils for kinds of 
table 3, p. 34, 


Other information is given in tables as follows: 


Ratings and limitations of the soils for 
recreational purposes, table 4, p. 36. 

Engineering uses of the soils, tables 5, 
6, and 7, pp. 40 through 59. 


In referring to a capability unit, read the introduction to the section it is 


Absence of a number for a wildlife or recreational group indicates that the mapping unit was not placed in 


a group] 
Recreational Wildlife 
Described Capability unit group group 
Map on 
symbol Mapping unit page Symbol Page Number Number 
BLA Blount silt loam,.0 to 2 percent slopes------- 8 IIlw-2 28 4 5 
BIB Blount silt loam, 2 to 4 percent slopes------- 9 Tle-12 28 4 L 
B1B2 Blount silt loam, 2 to 4 percent slopes, 
eroded----~----~+~+---------~-----~-------++--- 9 Tle-12 28 4 1 
Bp Borrow pits----------------------------------- 9 VIle-2 31 -- -- 
Br Brookston silty clay loam 9 Ilw-1 28 10 4 
Bs Brookston silty clay loam, stony subsoil---~--- 10 IIw-l 28 10 4 
Ca Carlisle muck-~--~------------+------------~---- 10 I1Iw-8 30 13 9 
CrA Crosby silt loam, 0 to 2 percent slopes-- ll IIw-2 28 5 5 
CsA Crosby silt loam, stony subsoil, 0 to 2 per- 
cent slopes~~-----------+~-0----------------- ll IIw-2 28 5 5 
FoC2 Fox loam, 6 to 12 percent slopes, eroded~- - 12 IIIe-9 30 9 7 
FoD2 Fox loam, 12 to 18 percent slopes, eroded- - 13 IVe-9 31 7 ll 
FsA Fox silt loam, 0 to 2 percent slopes 12 IIs-1 29 L 7 
FsB Fox silt loam, 2 to 6 percent slopes 12 Ile-9 28 2 7 
FxB3 Fox gravelly clay loam, 2 to 6 percent 
slopes, severely eroded-------~---------~+--- 12 IIle-9 50 3 7 
FxC3_ Fox gravelly clay loam, 6 to 12 percent 
Slopes, severely eroded-- - 12 IVe-9 31 6 i 
Ge Genesee silt loam--------- ~ 13 1-2 27 8 7 
Gp Gravel pits and Stone quarries - 13 VIIIs-2 31 -- -- 
HeE Hennepin loam, 18 to SO percent slopes-------- 14 Vile-2 OL li 11 
Km Kokomo mucky silt loam, stratified substratum- 15 Ilw-1 28 10 4 
Ko Kokomo silty clay loam, stratified substratum- 15 Ilw-1 28 10 4 
Lm Linwood muck- 15 TIw-10 29 13 9 
Ma Made land 16 VIIIs-2 31 -- cos 
MdC2 Martinsville sandy loam, 6 to 12 percent 
Slopes, eroded------------------------------ 16 IlIe-15 30 9 6 
MeA Martinsville loam, 0 to 2 percent slopes- 16 I-] 2? 1 te 
MeB Martinsville loam, 2 to 6 percent slopes------ 16 Ile-3 28 2 6 
MmA Miami silt loam, 0 to 2 percent slopes-------- 17 T-1 27 1 7 
MmB2 Miami silt loam, 2 to 6 percent slopes, 
eroded-------~------------~+----------+------- 17 Ile-1 27 2 6 
MmC2 Miami silt loam, 6 to 12 percent slopes, 
eroded ---------~------------+-------- 17 IIle-1 29 g 7 
MmD Miami silt loam, 12 to 18 percent slopes 18 IVe-1 30 7 10 
MnA Miami silt loam, gravelly substratum, 0 to 2 
percent slopes---~------------~-------------- 18 I-1l 27 1 7 
MnB Miami silt loam, gravelly substratum, 2 to 6 
percent slopes~------------~-~-------------- 18 Ile-1 27 2 a 
MnC2 Miami silt loam, gravelly substratum, 6 to 12 
percent slopes, eroded----------~----------- 18 IIlIe-1 29 9 fi 
MoA Miami silt loam, heavy substratum, 0 to 2 
percent slopes-~-~--~-~-----------~---------- 18 I-] 27 1 6 
MoB Miami silt loam, heavy substratum, 2 to 6 
percent slopes----------------------------- 18 Ile-1 27 2 6 


Map 
symbol 


MrB3 


MrC3 


MuB 
MuB2 


MuD2 
MvB2 
MvC2 
MwB3 
MwC3. 


OcA 
OcB 
Pe 
PE 


Pk 
Re 
Ro 
Se 
Sh 
Sn 
Wa 


GUIDE TO MAPPING UNITS--Continued 


Mapping unit 


Miami clay loam, 2 ta 6 percent slopes 
severely eraded 
Miami clay loam, 6 to 12 percent slopes, 
severely eroded--------------------------- 
Morley silt loam, 2 to 6 percent slopes----- 
Morley silt loam, 2 to 6 percent slopes, 


Morley silt loam, gravelly substratum, 2 to 
6 percent slopes, eroded~~~~-~---~--------- 
Morley silt loam, gravelly substratum, 6 to 
12 percent slopes, eroded----------------- 
Morley silty clay loam, 2 to 6 percent 
slopes, severely eroded~~-~----~-~-------- 
Morley silty clay loam, 6 to 12 percent 
slopes, severely eroded 
Ockley silt loam, 0 to 2 percent slopes- 
Ockley silt loam, 2 to 6 percent slopes- 
Pewamo silty clay loam---------------------- 
Pewamo silty clay loam, stratified sub- 


Pewamo and Brookston silt loams, overwash--- 
Rensselaer silty clay loam-----~--- 2 
Ross silt loam----~--- - 
Sebewa silty clay loam - 
Shoals silt loam----- - 
Sloan silt loam--- - 
Wallkill silt loam 


Described 
on 
page 


19 


Recreational Wildlife 
Capability unit group group 
Symbol Page Number Number 
TIle-1 29 3 8 
We-l 30 6 10 
Ile-6 28 2 6 
Ile-6 28 2 z 
II le-6 29 7 10 
Ile-6 28 2 7 
IIle-6 29 9 7 
IIle-6 29 3 8 
| 
IVe-6 31 6 | 10 
I-1 27 1 i 7 
Ile-3 28 2 6 
IIw-1 28 10 4 
Ilw-1 28 10 4 
IIw-1 28 10 4 
IIw-L 28 10 4 
1-2 27 8 7 
TIw-4 29 10 4 
IIw-7 29 8 3 
IlIw-9 30 12 2 
Ilw-7 29 13 9 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual's income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities.) 


To File an Employment Complaint 

If you wish to file an employment complaint, you must contact your agency's EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 

For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 
usda.gov/33085.wba). 
All Other Inquiries 


For information not pertaining to civil rights, please refer to the listing of the USDA 
Agencies and Offices (http://directives.sc.eqov.usda.gov/33086.wba). 
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SOIL CONSERVATION SERVICE 


PURDUE UNIVERSITY AGRICULTURAL EXPERIMENT STATION 
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GENERAL SOIL MAP 
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SOIL ASSOCIATIONS 


Blount: Pewamo-Morley association: Mainly somewhat poorly drained and very poorly drained, 
nearly level and gently sloping, medium textured and moderately fine textured soils that have a 
fine-textured layer in the subsoil; formed in glacial till on uplands 


= Morley-Blount-Fox association; Well-drained and somewhat poorly drained, nearly level to strongly 


Es 
Le] 


sloping, medium textured and moderately fine textured soils; formed in gacial till and outwash on 
uplands and terraces 


Brookston-Kokomo-Fox association: Very poorly drained and well-drainec, nearly level and gently 
sloping, medium textured and moderately fine textured soils; formed in loamy, gravelly, and sandy 
materials on outwash plains, lakebeds, and terraces 


Crosby-Brookston-Miami association: Mainly somewhat poorly drained ard yery poorly drained, level to 


moderately sloping, medium textured and moderately fine textured soils; formed in glacial till on 
uplands 


Miami-Fox-Martinsville association: Well-drained, nearly level to strongly sloping, moderately 
fine textured to moderately coarse textured soils; formed in glacial till aud outwash on uplands and 
terraces 


Carlisle-Linwood-Genesee-Sloan association: Very poorly drained to well-drained, nearly level soils; 
formed in organic and alluvial deposits 


This map is for general planning, It shows 
only the major soils and does not contain 
sufficient detail for operational planning. Published 1971 
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CONVENTIONAL SIGNS 


WORKS AND STRUCTURES BOUNDARIES SOIL SURVEY DATA SOIL LEGEND 


Highways and roacs National or state iS 6 So Sell boureary 
The first capital letter 15 the initial one of the soil name. A second capital letter, A, 8, C, 


D, or E, shows the slope, Most symbols without a slope letter are those of nearly level 


Dual County ——<—— an S¥MIBI eee soils, but some are for land types that have a considerable range of slope. A Final number, 
ee 2 of 3, in the symbol shows thar the soil is eroded or severe y eroded. 
Good motor ... alee tye ee Minor civil division ... aes —_ — Gravel yo. Segteweryeccareegs ° & 
6 6 
Poor MOLGE --seereeceeveeeeee beservation 5. Q SYMBOL NAME 
123s ov @ 
Trail. = Lard grant ecapaeedtes EER eC ee Very story... a BIA Blount silt loam, O to ? percent slopes 
i318 Blount silt loom, 2 to 4 percent slopes 
Hhehiway sna tiers Sma park, cemetery, @rpan eee ee : ROCK CUMODY Looe eee cece ee ‘y BIB2 Blount silt loam, ? to 4 percent slopes, eroded 
Bp Borrow pits 
& : i . 4 Br Brookston silty clay loam 
Natonal Incerstate .........6 Land survey ¢ vier comers 26. i | | Gnert fragrents 20... “ wee Bs Brookston silty clay loom, stony subsoil 
US}. sees ects sacs GO Clay spot see. eee * ce Carl tsieinuch 
CA Crosby sitt foam, O10 2 percent slopes 
7 CsA Crosby silt loam, srony subsoil, 0 to 2 percent slopes 
State or county O DRAINAGE Sand Soo: ; rosby silt loam, stony subsoil, percent slopes 
FoC2 Fox loam, 610 12 percent slopes, eroded 
Railroads Streams, doub e-ine Gumbo ar scadby spot ... 6 Feb2 Fox loom, 1210 18 percent slopes, eroded 
FsA Fox silt loam, O10 2 percent slopes 
“ FsB Fox silt loam, 2 to 6 percent slopes 
age trace Perennial Made lard . $ 
Sing e:trac FxB3 Fox gravelly clay foam, 2 to 6 percent slopes, severely eroded 
iz FxC3 Fox gravelly clay foam, 610 12 percent sloves, severely eroded 
Mulliple track .........eece. ante Intermittent 2. ... 22. Severe y eroded spo: .. = 
Ge Genesee silt loam 
Ee Seb eae eA Streams, singlesine Bowou:, wing erosion 0... y Gp Gravel pits and Stone quarries 
He€ H in loam, 18 10 50 percent slopes 
Bridges ana Crossings Perennial ....... Gully . cs ers PDIP ISU a en ed - Pent ken 
Km Kokomo mucky silt loom, stratified substratum 
RogattAlt eerie A TEe Intermittent Small area of Blount soil ...... 9 Ko Kokomo silty clay loam, stratified substrattm 
Crossable with tl age = seas 
Teall conse vozees implements ........ a ee ae Small area of Crosby soil ...... x tm Lsgevagd smut 
Not crossable witn tillage 4 Ma Made land 
implemenis ..... a a MdC 2 Martinsville sandy loam, 6 10 12 percent slepes, eroded 
MeA Martinsville loom, 0 to 2 percent slopes 
FOUY ein asec epee nates Unclassified MeB Mortinsville loam, 2 10 6 percent slopes 
MmA Miami silt loam, 0 to 2 percent slopes. 
7 f i. dienes MmB2 Miomi silt loam, 2 to 6 percent slopes, eroded 
OFS. esa ctehencese Lsuss Canals and ditches MmC2 Miami silt loam, 6 10 12 percent slopes, eroded 
Ml) Miami silt loam, 12 to 18 percent slopes 
GrAGG cee scmaasnes ene nua nocd Lakes and ponds MnA Miamy silt loam, gravelly substratum, 0 to 2 percent slopes. 
MnB Miami silt loom, gravelly substratum, 210 6 percent slopes 
MnC? Miami silt loom, gravelly substratum, 6 to 12 percent slopes, eroded 
OVE cok sags Jeena a Perennial oo... z y pe slopes, 
RR. over . ennal MoA Miami silt loom, heavy substratum, 0 to 2 percent slopes 
MoB. Miami silt loom, heavy substratum, 2 to 6 percent slopes 
R. R. under Intermittent MBS Miami clay loam, 2 to 6 percent stopes, severely eroded 
MrC3 Miami clay loom, 6 to 12 percent slopes, severely eroded 
Tunnel... SPONB ceeveeccceceee y MuB Morley silt loam, 2 to 6 percent slopes 
ase ve ee MuB2 Morley silt loom, 2 to 6 percent slopes, eroded 
MuD2 Morley silt loam, 6 to 18 percent stopes, eroded 
Ss — is . 
Bullainas.cecuciae Mi sacs gunckiees . P| Marsh or swamp ......... 22.00. ue MvB2 Morley silt loam, gravelly substratum, 2 10 6 percent slupes, eroded 
MvC2 Morley silt loam, gravelly substratum, 6 to 12 percent slopes, eroded 
SONOO Lee eecceee neces tives i Wet Spaly sacss csex sine fede iat me MwB3 Morley silty clay loam, 2 to 6 percent slopes, severely eraded 
MwC3 Morley silty clay loam, 6 to 12 percent slopes, severely eroded 
burch a Alluvial fan Leeainaty TEM eS ‘ 
CRUTCH ieee ceeeeeeeeeeeees OcA Ockley silt loam, 0 to 2 percent stopes 
OcB Ockley silt loam, 2 to 6 percent slopes 
Mine and quarry iis x Drainage end hebeveveceneees ee 
Pe Pewamo silty cloy foam 
Grave! pit coe . 6e PF Pewamo silty clay foam, stratified substratum 
Pk Pewamo and Brookston silt looms, overwash 
Power line - RELIEF Re Rensselaer silty clay loam 
Ro Ross silt loam 
Pipeline 2.0.0... fete RA AS SS Escarpments 
Tay Se Sebewo silty clay loam 
Cometery .o..cicceeeeenee a Bedrock ......... ees uve EYE YF yy Sh Shoals silt loam 
sonebes ile Sn Stoan silt loam 


Dams.y ei, <nctatuates sthedesie SF Other oo... eee eeee eee : TTT TT egy Wa Walikitl silt loam 


Levee Prom.nent peak ........ 
Tanks ee... ighotefes - © Depressions 
Large Small 

Crossable with tillage on 

Well, cil or gas. ee 4 implements ssc eeeec aN ° 
Not crossable w:th titlage 

Forest fire or lookout station _. a implements e 
Contains water most of 

Windmill voce ceeeeeeeeeeeee A the time Leeeeeeeeeeeeeeeeee ® 
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DELAWARE COUNTY, INDIANA NO. 8 
Land division corners are approximately positioned on this map. 
jal photographs. 5.000-foot grid ticks based on Indiana plane coordinate system, east zone. 1927 North American datum 
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DELAWARE COUNTY, INDIANA NO. 10 
Land division corners are approximately positioned on this map. 
Photobase from 1961 aerial photographs. 5.000-foot grid ticks based on Indiana plane coordinate system, east zone, 1927 North American datum. 


This map is one of a set compiled int1970 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and the Purdue University Agricultural Experiment Station. 
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DELAWARE COUNTY, INDIANA NO, 14 
Land division corners are approxi sitione i 


ximately po: d on this map. 


i tographs. 5,000-foot grid ticks based on Indiana plane coordinate system, east zone. 1927 North American datum 
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DELAWARE COUNTY, INDIANA NO, 28 
Land division corners are approximately positioned on this map. 
Photobase from 1961 aerial photographs. 5,000-foot grid ticks based on Indiana plane coordinate system, east zone. 1927 North American datum. 
This map is one of a set compiled*in 1970 af part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, an@ the Purdu® University Agricultural Experiment Station, 
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DELAWARE COUNTY, INDIANA NO, 30 
Land divisi ‘S are approximately ap. 
Photobase from 1961,aerial photographs. 5,000-t ks based on Indi 
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Photobase from 1961 aerial photogs 
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ews, 


a 


Dene 
Om 
zs S 


! j IH | o : 
oy Zp 


of 
~” 
oO 
tu 
oo | 
= 
2 | 
= 
j= 
Lu 
wi 
ae 
wH I 
1 i 
ail 
r-4 
= 
fe) 
z | 
sf 
- 
rs 
5 4 
oO 
oO, 
Liu 
a 
<= 
= 
<x 
—_ 
lu 
a 


“ALNNOD 3YVMV1Sd 


9€ YAGWNN 133HS — VNVIGNI 


al el: 
* ay fs hye 
: Xt) f 


ural Experiment Station. 


NUMBER 37 


INDIANA — SHEET 


DELAWARE COUNTY, 


Z€ ‘ON VNVIGNI ‘ALNNOD 3YVMV1g0 


SB AjayewIxosdde aie S@UJ09 UOISIAID pueT 
swimep Ueoewy YUON ZZ6T “2u0: eid eue/pu) uo paseg s¥2!7 PLB 3001-000'S “sudesBo}0Yd eee TOST WoL aseqo}oyd 
suoners yuauwedx3 jeanynouBy Ay MpANd AYA pue ‘ad1INas vONe o un a (an 40 ved se OLoyU 


8€ Y3GWNN 133HS — VNYIGNI ‘ALNNOD JyVvMV1Sd 


aL 
{| 
¢ 


me te 


ey #, 
ie En). { 
. Pe he, \ ney ¥ . 
A Wp) ipa 
ep 3 
ss a) ¢ 


lhe CE S 


(Joins inset, s 


Ha'TOUNVY 


es Pin 


MmA 


DELAWARE COUNTY, INDIANA — SHEET NUMBER 39 


AY 


6€ “ON VNVIGNI ‘ALNNOD SYvVMV1S0 


1d Kjayewsxoudde aye s19us09 UOISIAIP PUET 
ueIpUy ui a 00'S ‘s! 


A 
EON ZHWW 


Ov Y3GIWWNN 133HS — VNWIGNI ‘ALNNOD 4JyvMV13d 


DELAWARE COUNTY, INDIANA 40 


NVIGNI ‘ALNNOD SYVMV1SG 


gs4 


Tv YZEWNN 1L33HS — VWNVIGNI ‘ALNNOD JYVMV1Sd 


MmB2 a e 10 E. 


DELAWARE COUNTY, INDIANA NO, 42 
i je sition: is 


(Joins sheet 43) 
Land division corners are 


¢ 


o) 


Ge ns ee 
< Ni ( jae 7 “(e) } er S ca Wat } es “ J 
1G GE Ah. ON i ac 


ae 8 
Sf 
¥ 


INDIANA — SHEET NUMBER 43 


DELAWARE COUNTY, 
- 


) SCZ s 
ine way, 
ae 


x of 
KS }) 
U > 


€y ‘ON VNVIGNI ‘ALNNOOD 3YvMv13G 


dew Si} UO pauO;isod fjayewsxosdde ase SiaUs09 UOISIAID pueT 
'Y YHON ZZ6T “au uo 01-000'S “sudesZoyoyd jeer TOBT wi 
n 


‘uoneis juawpedx3 jeun: 2 oP 


‘ALNNOD S3YyVMV1Sd 


VNYIGNI 


| 
n 
als 
m 
m 
+ 
= 
(= 
= 
wo 
m 
a 


€ he ssi 


> 


DELAWARE COUNTY, INDIANA NO. 44 
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DELAWARE COUNTY, INDIANA NO, 46 


Land division corners are approximately positioned on this map. 
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